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From: James Dotchin
To: Barton, Dana
Cc: Wetmore, Cynthia; Stralka, Daniel
Subject: RE: pCBSA
Date: Tuesday, January 06, 2015 2:29:39 PM


Dana,
Sorry, I was reading from a table that should be 36,500 ppb or 36.5 ppm.  The typo below referenced in the report
 should also read 37 ppm and not ppb. 
Additionally I had our risk assessment team run the new BCL's based upon the revised exposure parameters and
 IRIS tap water ingestion rates for January of 2015 and the BCL number will actually came down this year to 33,400
 ug/l. (not published yet)
I am actually out of the office currently is there a time this week that would work the best for your team?  I would
 like to include my risk assessment team as well, they may be of more help if it is technical in nature.
Thanks,
JD


________________________________________
From: Barton, Dana [Barton.Dana@epa.gov]
Sent: Tuesday, January 06, 2015 1:39 PM
To: James Dotchin
Cc: Wetmore, Cynthia; Stralka, Daniel
Subject: RE: pCBSA


Thank you, JD, for your quick reply.  I do have a follow-up question for you re:


For drinking water, the BCL is 3,650 ug/L. (or 3.65 ppm)


Because the memo in the material you referenced below indicates 37 ppm not 3.65 ppm (however, there is also a
 unit switch see in red below which is causing some confusion).


The toxicity database for pCBSA is also sparse. The Companies used the Michigan Department of
Environmental Quality (MDEQ, 2006) recommended oral RfD of 1 mg/kg-day for pCBSA. We
agree that this is a reasonable recommendation. MDEQ (2006) reviewed the available toxicity data
and, although limited, a NOAEL of 1,000 mg/kg was identified in a 28-day feeding study in male
rats. Because of the limited oral bioavailability of pCBSA and expected urinary excretion, it was
assumed that pCBSA sub-chronic toxicity would not be much different. MDEQ applied a 1,000 fold
uncertainty factor to derive the 1 mg/kg-day oral RfD. The corresponding groundwater screening
level is 37 mg/L. This groundwater value is higher than that recommended in a Record of Decision
(ROD) for Montrose Chemical and Del Amo Superfund Sites located in Los Angeles, California
(USEPA, 1999). According to the ROD, a provisional drinking water standard of 25 mg/L was used
for pCBSA. This is based on one sub-chronic non-cancer study in which the State of California
established a non-promulgated and provisional No Observed Adverse Effect Level (NOEL) of 1
mg/kg/day for pCBSA. This is the same value The Companies recommended based on the MDEQ
(2006) report. The ROD did not specify the exposure assumptions used in the derivation of the 25
mg/L provisional drinking water standard. When default exposure assumptions (i.e., 30 year
exposure duration, 2 liters/day drinking water ingestion rate, and 70 kg body weight) are used with
the RfD of 1 mg/kg-day, the corresponding groundwater concentration is 37 ug/L Therefore, we
find the recommended groundwater screening level derived by the Companies to be adequate since
we were able to verify the calculation.


Do you have time to talk through the information with myself and staff members?  We are in discussions with the
 State of California about the reinjection standard for pCBSA of 25 ppm that was selected in our Record of Decision
 for the Montrose site.
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Thank you!
Dana


Dana Barton
Section Chief, Superfund Division
U.S. Environmental Protection Agency
75 Hawthorne Street (SFD-7-2)
San Francisco, CA 94105
tel:  415.972.3087


From: James Dotchin [mailto:jdotchin@ndep.nv.gov]
Sent: Tuesday, January 06, 2015 12:30 PM
To: Barton, Dana
Cc: Greg Lovato
Subject: RE: pCBSA


Dana,
For an easier review below are the numbers for CBSA.


p-chlorobenzene sulfonic acid’s BCL is 117 mg/kg and is based on the saturation limit so both the residential and
 industrial values are the same.  For drinking water, the BCL is 3,650 ug/L.


JD
James (JD) Dotchin
Nevada Division of Environmental Protection
Supervisor Special Projects Branch
Bureau of Corrective Actions
2030 E. Flamingo Rd, Suite 230
Las Vegas, NV. 89119
Phone: 702-486-2850 Ext 235
Cell: 775-443-5290
Fax: 702-486-2863


From: James Dotchin
Sent: Tuesday, January 06, 2015 12:28 PM
To: Barton, Dana (Barton.Dana@epa.gov<mailto:Barton.Dana@epa.gov>)
Cc: Greg Lovato
Subject: RE: pCBSA


Dana,
It is good timing that you asked because I was digging in the files yesterday for the tox profiles for organic acids at
 the OSSM (Montrose is the M) site in Henderson and I found the attached.
This is also located on our website along with other tox profiles here http://ndep.nv.gov/bmi/technical.htm (about
 3/4 of the way down)


The NDEP has Basic Comparison Levels (BCL’s) for this and a number of other analytes we have at the BMI site in
 Henderson NV.
http://ndep.nv.gov/bmi/technical.htm (scroll down to the Risk Assessment and Toxicology section about half of the
 way down the page)


Please take a look and feel free to call me to discuss if you have any questions.  I have attached all of the relevant
 documents in this e-mail.
Thanks,
JD
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James (JD) Dotchin
Nevada Division of Environmental Protection
Supervisor Special Projects Branch
Bureau of Corrective Actions
2030 E. Flamingo Rd, Suite 230
Las Vegas, NV. 89119
Phone: 702-486-2850 Ext 235
Cell: 775-443-5290
Fax: 702-486-2863


From: Greg Lovato
Sent: Tuesday, January 06, 2015 10:49 AM
To: Barton, Dana (Barton.Dana@epa.gov<mailto:Barton.Dana@epa.gov>)
Cc: James Dotchin
Subject: pCBSA


Hi Dana,


I got your message and referred it to JD Dotchin in our Las Vegas office who is currently managing the Montrose
 project in Henderson.


JD should be getting in touch with you.


Thanks,
Greg


Greg Lovato
Deputy Administrator
NV Division of Environmental Protection
775-687-9373
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From: Lim, Lori@OEHHA
To: Lyons, John; Solomon, Gina@EPA; Sutherland-Ashley, Katherine@OEHHA; Miguelino, Eric@Waterboards;


 Neuwirth, Efrem@DTSC
Cc: Ting, David@OEHHA; Elaine.Khan@oehha.ca.gov; Zeise, Lauren@OEHHA; Polisini, Jim@DTSC; Scandura,


 John@DTSC; Larsen, Karen@Waterboards; Petersen, Brian@EPA; Barton, Dana; Stralka, Daniel; Manzanilla,
 Enrique


Subject: RE: para-chlorobenzene sulfonic acid
Date: Tuesday, January 27, 2015 11:53:24 AM


Here is my contact information:
 
Lori Lim, Ph.D., D.A.B.T.
Senior Toxicologist
Pesticide and Food Toxicology Section
Pesticide and Environmental Toxicology Branch
Office of Environmental Health Hazard Assessment
California Environment Protection Agency
1001 I Street
Sacramento, CA 95812
(916) 322-0855
lori.lim@oehha.ca.gov
 
 
 
From: Lyons, John [mailto:Lyons.John@epa.gov] 
Sent: Tuesday, January 27, 2015 11:37 AM
To: Solomon, Gina@EPA; Lim, Lori@OEHHA; Sutherland-Ashley, Katherine@OEHHA; Miguelino,
 Eric@Waterboards; Neuwirth, Efrem@DTSC
Cc: Ting, David@OEHHA; Khan, Elaine@OEHHA; Zeise, Lauren@OEHHA; Polisini, Jim@DTSC; Scandura,
 John@DTSC; Larsen, Karen@Waterboards; Petersen, Brian@EPA; Barton, Dana; Stralka, Daniel;
 Manzanilla, Enrique
Subject: RE: para-chlorobenzene sulfonic acid
 
Hi Gina
 
Our toxicologist on this project is Dan Stralka and I have included him as a cc: on this email. 
 Dan’s direct phone number is 415 972-3048.
We look forward to the call on this.
Thanks
John
 
John Lyons
Acting Assistant Director
Site Cleanup Branch
Superfund Division, Region 9
(415) 972-3889
 
 
 
From: Solomon, Gina@EPA [mailto:Gina.Solomon@calepa.ca.gov] 
Sent: Tuesday, January 27, 2015 11:30 AM
To: Lim, Lori@OEHHA; Sutherland-Ashley, Katherine@OEHHA; Miguelino, Eric@Waterboards;
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 Neuwirth, Efrem@DTSC
Cc: Ting, David@OEHHA; Elaine.Khan@oehha.ca.gov; Zeise, Lauren@OEHHA; Polisini, Jim@DTSC;
 Scandura, John@DTSC; Larsen, Karen@Waterboards; Lyons, John; Petersen, Brian@EPA
Subject: para-chlorobenzene sulfonic acid
 
Hi all,
I want to thank OEHHA for taking on the task of developing a Public Health Protective Concentration
 for pCBSA within the next few weeks. This will be very helpful as we move forward with critical
 decisions at the Montrose site.
This email is intended to serve as an introduction among the toxicologists who are involved across
 various departments and agencies:
 
--Lori Lim is the toxicologist contact within OEHHA
--Efrem Neuwirth is the toxicologist at DTSC who did a very recent literature and data review
--Eric Miguelino is the research scientist at the Division of Drinking Water who will be reviewing the
 draft from OEHHA
 
I don’t have the contact info for the US EPA toxicologists who are also reviewing this chemical and
 who will be making recommendations for additional toxicology testing. John – can you connect us
 with your toxicologists?
 
I think it might be helpful to have one conference call to discuss the context and task, since I want to
 be sure that we’re all on the same page.
My assistant, Brian, will be working to schedule a call for early next week, so stay tuned for queries
 about availability and a calendar invite!
Thanks all!
-Gina
 
 
Gina M. Solomon, M.D., M.P.H.
Deputy Secretary for Science and Health
Office of the Secretary
California Environmental Protection Agency
1001 I Street, Box 2815
Sacramento, CA 95812
Sacramento phone (direct): 916-324-5010
Oakland phone (direct): 510-622-3155
Mobile: 916-541-7661
Fax: 916-319-7708
gina.solomon@calepa.ca.gov
 
Brian Petersen, Executive Assistant
Phone: (916) 324-2568
Brian.Petersen@calepa.ca.gov
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From: Lyons, John
To: Solomon, Gina@EPA; Lim, Lori@OEHHA; Sutherland-Ashley, Katherine@OEHHA; Miguelino, Eric@Waterboards;


 Neuwirth, Efrem@DTSC
Cc: Ting, David@OEHHA; Elaine.Khan@oehha.ca.gov; Zeise, Lauren@OEHHA; Polisini, Jim@DTSC; Scandura,


 John@DTSC; Larsen, Karen@Waterboards; Petersen, Brian@EPA; Barton, Dana; Stralka, Daniel; Manzanilla,
 Enrique


Subject: RE: para-chlorobenzene sulfonic acid
Date: Tuesday, January 27, 2015 11:36:36 AM


Hi Gina
 
Our toxicologist on this project is Dan Stralka and I have included him as a cc: on this email. 
 Dan’s direct phone number is 415 972-3048.
We look forward to the call on this.
Thanks
John
 
John Lyons
Acting Assistant Director
Site Cleanup Branch
Superfund Division, Region 9
(415) 972-3889
 
 
 
From: Solomon, Gina@EPA [mailto:Gina.Solomon@calepa.ca.gov] 
Sent: Tuesday, January 27, 2015 11:30 AM
To: Lim, Lori@OEHHA; Sutherland-Ashley, Katherine@OEHHA; Miguelino, Eric@Waterboards;
 Neuwirth, Efrem@DTSC
Cc: Ting, David@OEHHA; Elaine.Khan@oehha.ca.gov; Zeise, Lauren@OEHHA; Polisini, Jim@DTSC;
 Scandura, John@DTSC; Larsen, Karen@Waterboards; Lyons, John; Petersen, Brian@EPA
Subject: para-chlorobenzene sulfonic acid
 
Hi all,
I want to thank OEHHA for taking on the task of developing a Public Health Protective Concentration
 for pCBSA within the next few weeks. This will be very helpful as we move forward with critical
 decisions at the Montrose site.
This email is intended to serve as an introduction among the toxicologists who are involved across
 various departments and agencies:
 
--Lori Lim is the toxicologist contact within OEHHA
--Efrem Neuwirth is the toxicologist at DTSC who did a very recent literature and data review
--Eric Miguelino is the research scientist at the Division of Drinking Water who will be reviewing the
 draft from OEHHA
 
I don’t have the contact info for the US EPA toxicologists who are also reviewing this chemical and
 who will be making recommendations for additional toxicology testing. John – can you connect us
 with your toxicologists?
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I think it might be helpful to have one conference call to discuss the context and task, since I want to
 be sure that we’re all on the same page.
My assistant, Brian, will be working to schedule a call for early next week, so stay tuned for queries
 about availability and a calendar invite!
Thanks all!
-Gina
 
 
Gina M. Solomon, M.D., M.P.H.
Deputy Secretary for Science and Health
Office of the Secretary
California Environmental Protection Agency
1001 I Street, Box 2815
Sacramento, CA 95812
Sacramento phone (direct): 916-324-5010
Oakland phone (direct): 510-622-3155
Mobile: 916-541-7661
Fax: 916-319-7708
gina.solomon@calepa.ca.gov
 
Brian Petersen, Executive Assistant
Phone: (916) 324-2568
Brian.Petersen@calepa.ca.gov
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From: Stralka, Daniel
To: Lim, Lori@OEHHA
Subject: RE: para-chlorobenzene sulfonic acid
Date: Thursday, February 05, 2015 8:56:00 AM


Hi Lori,
Are there any meetings/discussions scheduled on pCBSA?  The engineers are awaiting a new
 number.
 
Dan
 


From: Lim, Lori@OEHHA [mailto:Lori.Lim@oehha.ca.gov] 
Sent: Tuesday, January 27, 2015 11:53 AM
To: Lyons, John; Solomon, Gina@EPA; Sutherland-Ashley, Katherine@OEHHA; Miguelino,
 Eric@Waterboards; Neuwirth, Efrem@DTSC
Cc: Ting, David@OEHHA; Elaine.Khan@oehha.ca.gov; Zeise, Lauren@OEHHA; Polisini, Jim@DTSC;
 Scandura, John@DTSC; Larsen, Karen@Waterboards; Petersen, Brian@EPA; Barton, Dana; Stralka,
 Daniel; Manzanilla, Enrique
Subject: RE: para-chlorobenzene sulfonic acid
 
Here is my contact information:
 
Lori Lim, Ph.D., D.A.B.T.
Senior Toxicologist
Pesticide and Food Toxicology Section
Pesticide and Environmental Toxicology Branch
Office of Environmental Health Hazard Assessment
California Environment Protection Agency
1001 I Street
Sacramento, CA 95812
(916) 322-0855
lori.lim@oehha.ca.gov
 
 
 
From: Lyons, John [mailto:Lyons.John@epa.gov] 
Sent: Tuesday, January 27, 2015 11:37 AM
To: Solomon, Gina@EPA; Lim, Lori@OEHHA; Sutherland-Ashley, Katherine@OEHHA; Miguelino,
 Eric@Waterboards; Neuwirth, Efrem@DTSC
Cc: Ting, David@OEHHA; Khan, Elaine@OEHHA; Zeise, Lauren@OEHHA; Polisini, Jim@DTSC; Scandura,
 John@DTSC; Larsen, Karen@Waterboards; Petersen, Brian@EPA; Barton, Dana; Stralka, Daniel;
 Manzanilla, Enrique
Subject: RE: para-chlorobenzene sulfonic acid
 
Hi Gina
 
Our toxicologist on this project is Dan Stralka and I have included him as a cc: on this email. 
 Dan’s direct phone number is 415 972-3048.
We look forward to the call on this.
Thanks
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John
 
John Lyons
Acting Assistant Director
Site Cleanup Branch
Superfund Division, Region 9
(415) 972-3889
 
 
 
From: Solomon, Gina@EPA [mailto:Gina.Solomon@calepa.ca.gov] 
Sent: Tuesday, January 27, 2015 11:30 AM
To: Lim, Lori@OEHHA; Sutherland-Ashley, Katherine@OEHHA; Miguelino, Eric@Waterboards;
 Neuwirth, Efrem@DTSC
Cc: Ting, David@OEHHA; Elaine.Khan@oehha.ca.gov; Zeise, Lauren@OEHHA; Polisini, Jim@DTSC;
 Scandura, John@DTSC; Larsen, Karen@Waterboards; Lyons, John; Petersen, Brian@EPA
Subject: para-chlorobenzene sulfonic acid
 
Hi all,
I want to thank OEHHA for taking on the task of developing a Public Health Protective Concentration
 for pCBSA within the next few weeks. This will be very helpful as we move forward with critical
 decisions at the Montrose site.
This email is intended to serve as an introduction among the toxicologists who are involved across
 various departments and agencies:
 
--Lori Lim is the toxicologist contact within OEHHA
--Efrem Neuwirth is the toxicologist at DTSC who did a very recent literature and data review
--Eric Miguelino is the research scientist at the Division of Drinking Water who will be reviewing the
 draft from OEHHA
 
I don’t have the contact info for the US EPA toxicologists who are also reviewing this chemical and
 who will be making recommendations for additional toxicology testing. John – can you connect us
 with your toxicologists?
 
I think it might be helpful to have one conference call to discuss the context and task, since I want to
 be sure that we’re all on the same page.
My assistant, Brian, will be working to schedule a call for early next week, so stay tuned for queries
 about availability and a calendar invite!
Thanks all!
-Gina
 
 
Gina M. Solomon, M.D., M.P.H.
Deputy Secretary for Science and Health
Office of the Secretary
California Environmental Protection Agency
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1001 I Street, Box 2815
Sacramento, CA 95812
Sacramento phone (direct): 916-324-5010
Oakland phone (direct): 510-622-3155
Mobile: 916-541-7661
Fax: 916-319-7708
gina.solomon@calepa.ca.gov
 
Brian Petersen, Executive Assistant
Phone: (916) 324-2568
Brian.Petersen@calepa.ca.gov
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From: Wetmore, Cynthia
To: Stralka, Daniel
Subject: meeting - pCBSA (guess who has to talk about pCBSA???)
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From: Stralka, Daniel
To: Mayer, Kevin
Subject: p-CBSA tox documentation from Cal
Date: Friday, December 12, 2014 9:53:00 AM


Kevin,
Can you check in the file if we have copies of the DTSC/OEHHA memos from April 21, 1994 and
 January 31, 1997 on the state’s determination on 25-35 ppm levels in drinking water for p-CBSA. 
 These were cited in the March 3, 1997 memo that you previous found.
 
Daniel Stralka, PhD
Regional Toxicologist
U.S. Environmental Protection Agency
Region 9,  SFD-8-4
75 Hawthorne Street
San Francisco, CA 94105-3901
(415) 972-3048
stralka.daniel@epa.gov
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From: Stralka, Daniel
To: Manzanilla, Enrique; Wetmore, Cynthia
Subject: p-CBSA
Date: Friday, December 05, 2014 12:30:00 PM


I can find no other standards for p-CBSA other than the 2 provisional values from California and
 Michigan.  Nothing in the EU.  The US banned DDT in 1972 and the EU as part of the Stockholm
 Convention in 2001 on POP, put into effect in 2004.  DDT is still manufactured in Mexico and China. 
 No drinking water standards for p-CBSA there.
 
Daniel Stralka, PhD
Regional Toxicologist
U.S. Environmental Protection Agency
Region 9,  SFD-8-4
75 Hawthorne Street
San Francisco, CA 94105-3901
(415) 972-3048
stralka.daniel@epa.gov
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From: Barton, Dana
To: Lyons, John; Minor, Dustin; Moore, Letitia; Jolish, Taly; Stralka, Daniel; Wetmore, Cynthia; Mayer, Kevin;


 MARTINEZ, YARISSA
Subject: pCBSA continuation meeting
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From: Wetmore, Cynthia
To: Stralka, Daniel
Cc: Barton, Dana; Mayer, Kevin
Subject: pCBSA toxicology questions
Date: Wednesday, November 26, 2014 8:54:30 AM
Attachments: image003.png


Dan, As we discussed, the State had these questions about pCBSA toxicity:
 
1 – How did “we’ get the 25,000 ppb standard?
2 – Has there been any changes?  (note, this might be a good place to mention your recent
 calculation using updated exposure factors)
3 – What is the basis for the Michigan number?
 
 
Thanks, C
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
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From: Stralka, Daniel
To: Barton, Dana
Subject: Accepted: OEHHA Public Health Protectiveness Concentration for pCBSA
Start: Monday, February 02, 2015 3:00:00 PM
End: Monday, February 02, 2015 4:00:00 PM
Location: R9-Room-10314-8-LakeMead
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From: ROJAS-MICKELSON, DAEWON
To: Stralka, Daniel
Subject: pCBSA


Pick another time if this doesn’t work.


Thanks,
Daewon
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From: Stralka, Daniel
To: Barton, Dana
Subject: Accepted: OEHHA Public Health Protectiveness Concentration for pCBSA
Start: Monday, February 02, 2015 3:00:00 PM
End: Monday, February 02, 2015 4:00:00 PM
Location: R9-Room-10314-8-LakeMead
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From: ROJAS-MICKELSON, DAEWON
To: Stralka, Daniel
Subject: pCBSA
Date: Monday, November 24, 2014 9:15:22 AM


Hey Dan,
 
This is at Stringfellow. I want to get a brief understanding of the health risks. I think the real issue is
 at Montrose and John is curious about other sites that have pCBSA.
 
Thanks,
Daewon Rojas-Mickelson, EIT
Remedial Project Manager
US EPA Region 9
(415) 947-4191
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From: Stralka, Daniel
To: ROJAS-MICKELSON, DAEWON
Subject: Accepted: pCBSA
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From: Stralka, Daniel
To: Wetmore, Cynthia
Bcc: Stralka, Daniel
Subject: scanned p-CBSA docs(2)
Date: Friday, December 05, 2014 10:38:00 AM
Attachments: img-Z05103557-0001.pdf


-----Original Message-----
From: Stralka.Daniel@epa.gov [mailto:Stralka.Daniel@epa.gov]
Sent: Friday, December 05, 2014 10:36 AM
To: Stralka, Daniel
Subject: Scan from a Xerox 550 Color


Please open the attached document.  It was scanned and sent to you using a Xerox Color.


Sent by: dstralka@AA.AD.EPA.GOV [Stralka.Daniel@epa.gov] Number of Images: 4 Attachment File Type: PDF


For assistance, please call IRM helpline at 415-947-8023.  Thanks.
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From: Mayer, Kevin
To: Stralka, Daniel; Barton, Dana
Cc: Jolish, Taly
Subject: CBSA toxicity documents for Montrose
Date: Tuesday, December 16, 2014 3:48:00 PM


I had asked Marianna at the Records Center if she could help locate DTSC’s CBSA memorandum
 (April 21 1994) and OEHHA’s assessment (January 31, 1997).   No luck. 
 
These were the two documents in the Regional Water Quality Control Board’s recommendation for
 the 25 mg/L standard at Montrose (March 3, 1997).
 
By the way, the ortho-, meta-, para- designations are cumbersome and outdated terminologies.  It is
 not at all helpful in identifying this contaminant since there is no o-CBSA or m-CBSA.  Also, I keep
 hearing “PCB sa” which is needlessly confusing and alarming.  The only reason I can think of to
 continue “p-CBSA” is for comparison with the record, which is not a major problem for this project.
 
I recommend that we begin using CBSA in future communication.
 
Kevin Mayer
U.S. Environmental Protection Agency
Region 9, SFD-7-2
75 Hawthorne Street
San Francisco, CA 94105-3901
(415) 972-3176
mayer.kevin@epa.gov
 


From: Tubman, Marianna 
Sent: Tuesday, December 16, 2014 12:32 PM
To: Mayer, Kevin
Subject: p-CBSA documents for Montrose
 
Kevin, I tried numerous searches and these documents did not come up in SDMS.  There is no easy
 way to check unindexed holdings at this time as we cannot use the Holdings Database today.
 
Marianna Tubman
Indexer / Assistant AR coordinator & CircDesk
Superfund Records Center
EPA Region 9, San Francisco CA
Managed by Toeroek-Herndon JV
415-820-4718
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From: Stralka, Daniel
To: Wetmore, Cynthia
Subject: scanned p-CBSA docs(2)
Date: Friday, December 05, 2014 10:38:08 AM
Attachments: img-Z05103557-0001.pdf


-----Original Message-----
From: Stralka.Daniel@epa.gov [mailto:Stralka.Daniel@epa.gov]
Sent: Friday, December 05, 2014 10:36 AM
To: Stralka, Daniel
Subject: Scan from a Xerox 550 Color


Please open the attached document.  It was scanned and sent to you using a Xerox Color.


Sent by: dstralka@AA.AD.EPA.GOV [Stralka.Daniel@epa.gov] Number of Images: 4 Attachment File Type: PDF


For assistance, please call IRM helpline at 415-947-8023.  Thanks.
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From: Lyons, John
To: Scozzafava, MichaelE
Subject: Cal EPA pCBSA Public Health Concentration
Date: Tuesday, March 03, 2015 12:42:29 PM
Attachments: pCBSA Public Health Protection Concentration (secured).pdf


PRA pCBSA-MEMO 2-27-15.pdf


Mike
 
Here is what we received from Cal EPA.
Thanks
John
 
John Lyons
Acting Assistant Director
Site Cleanup Branch
Superfund Division, Region 9
(415) 972-3889
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SUMMARY 



The Office of Environmental Health Hazard Assessment (OEHHA) is identifying a public 
health protective concentration of 3 parts per million (ppm) for the chemical para-
chlorobenzene sulfonic acid (pCBSA) in drinking water.  pCBSA is a byproduct of the 
production of dichloro-diphenyl-trichloroethane (DDT) and is often found in soil at former 
DDT manufacturing sites.  pCBSA is highly water soluble and has contaminated 
aquifers beneath these sites.  A public health protective concentration is the maximum 
concentration of a contaminant in drinking water that can be consumed by humans with 
no expected adverse health effects.  



The toxicological database for pCBSA is very sparse.  There are only five studies: three 
genotoxicity studies, a screening-level teratology study, and a short-term (28 days) 
toxicity study.  In addition to these data, OEHHA also considered information derived 
from structure-activity relationship analyses and results of high throughput assays of 
cells and cell components.  There are no long-term toxicity or cancer studies or studies 
on effects in young animals for the chemical.  These data gaps make the determination 
of a public health protective concentration particularly challenging. 



The public health protective concentration is derived by first calculating an Acceptable 
Daily Dose (ADD) from toxicology data and uncertainty factors (UFs) to account for 
limitations in the database, variations in human response, and potential differences 
between animal and human responses to pCBSA.  The ADD is defined as the estimated 
maximum daily dose that can be consumed by humans without toxic effect, and is 
similar in definition to the reference dose (RfD) used by the U.S. Environmental 
Protection Agency (US EPA).  Second, the volume of drinking water consumed each 
day is taken into account, in order to determine the concentration of the chemical that 
can be consumed in water without exceeding the ADD.   



The ADD for pCBSA was estimated using data from the 28-day toxicity study conducted 
by the American Biogenics Corporation (1985).  In this key study, male rats gained less 
body weight as the dose of pCBSA was increased.  A mathematical model was used to 
estimate the dose of pCBSA which would not be expected to cause a significant 
decrease in body weight gain.  This dose is 797 milligrams per kilogram of body weight 
per day (mg/kg-day).  OEHHA estimated an ADD and public health protective 



1 
p-Chlorobenzene Sulfonic Acid  OEHHA 
Public Health Protective Concentration  February 2015 











 



concentrations for two exposure scenarios, acute (short-term) exposure, and chronic 
(lifetime) exposure.   



For acute exposure, consideration is given to sensitive and susceptible populations 
consuming water over a short period of time.  Infants can have greater sensitivity to a 
given dose of a chemical than adults, and also drink more water per kilogram of body 
weight than adults and so receive a higher dose of the chemical than adults drinking the 
same water (OEHHA, 2012).  OEHHA applied a total UF of 1,000 to derive the acute 
ADD value of 0.80 mg/kg-day.  The UF accounted for possible differences in the ways 
that laboratory animals and humans may be affected by pCBSA, variability in human 
susceptibility (including the greater potential sensitivity of infants) and the limited 
available toxicity data – for example, no studies were available on the effects of the 
chemical in developing and young animals.  Assuming infants consume 0.237 liters of 
water per kilogram of body weight per day (L/kg-day) (OEHHA, 2012), and that all of the 
pCBSA consumed is from water, OEHHA derived a drinking water public health 
protective concentration of 3 milligrams per liter (mg/L), equivalent to 3 ppm.   



For chronic exposure, OEHHA applied a total UF of 3,000 to estimate a chronic ADD of 
0.27 mg/kg-day.  The UF is larger than that used in the acute calculation since the 
period of exposure is for a lifetime and only a 28-day study is available for estimating 
the chronic (lifetime) ADD.  Starting with the chronic ADD and applying the time-
weighted average (over a lifetime) water consumption rate of 0.053 L/kg-day and an 
assumed 80% exposure of pCBSA from water to allow for pCBSA from other sources 
such as soil, OEHHA derived a drinking water concentration of 4 mg/L (equivalent to 4 
ppm) that is protective of chronic exposures.  Since the drinking water concentration 
derived for acute exposure is lower, the 3 ppm is selected as the public health 
protective concentration for pCBSA. 
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LIST OF ABBREVIATIONS AND KEY TERMS 



 
ADD  acceptable daily dose  



It is an estimate representing the maximum daily dose (in milligrams per 
kilogram of body weight per day, mg/kg-day) that can be consumed by 
humans for an entire lifetime with no expected adverse health effects.  
This is similar to the term “reference dose” used by U.S. EPA. 



 
ANOVA analysis of variance 



A collection of statistical methods to analyze the average measured 
values between groups.  



 
BMD  benchmark dose 



A dose determined by the benchmark dose modeling, which considers the 
shape of the entire dose-response curve and a predetermined change in 
the response rate as an adverse effect. 



 
BMDL 95% lower confidence limit on the BMD.  



This dose accounts for the uncertainty in the BMD because of variance in 
the data and fitness of the data by the model equation.  It is generally 
used as the point of departure, the dose which would not cause the 
adverse effect. 



 
BMDL1SD The 95% lower confidence limit on the BMD when the benchmark 



response is based on the standard deviation (1SD) of the control mean. 
 
C  public health protective concentration 



Following determination of ADD, a health-protective concentration (C, in 
milligrams/liter, mg/L, or ppm) in drinking water can be derived by dividing 
the ADD by the estimated intake of the chemical via drinking water as well 
as other relevant exposure routes such as inhalation and dermal contact.  



 
Cacute  water concentration for acute exposure 
 
Cchronic  water concentration for chronic exposure 
 
DDT   dichloro-diphenyl-trichloroethane 
 
DTSC Department of Toxic Substances Control, California Environmental 



Protection Agency 
 
HTP  high throughput assay  
 
L/kg-day liters (of water) per kilogram of body weight per day 
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MDEQ Michigan Department of Environmental Quality 
 
mg/kg  milligrams (of chemical) per kilogram of body weight 
 
mg/kg-day milligrams (of chemical) per kilogram of body weight per day 
 
mg/L  milligrams (of chemical) per liter  
 
NOAEL no-observed-adverse-effect level 
 
OEHHA  Office of Environmental Health Hazard Assessment, California 



Environmental Protection Agency 
 
pCBSA  para-chlorobenzene sulfonic acid 
 
ppm  parts per million 
 
POD  point of departure 



POD is the dose of a chemical (in units of milligrams per kilogram of body 
weight per day [mg/kg-day]) derived from an animal or human study that is 
used as a starting point for calculating ADD.  



 
QSAR  quantitative structure activity relationship 
 
RSC relative source contribution 



The proportion of exposures to a chemical attributed to tap water 
(including inhalation and dermal exposures, e.g., during showering), as 
part of total exposure from all sources (including food and air pollution). 



 
RfD  reference dose 



An estimate of a daily oral exposure to the human population (including 
sensitive subgroups) that is likely to be without an appreciable risk of 
adverse health effects during a lifetime.  



 
UF  uncertainty factor  



A factor used in risk assessment to account for various unknowns due to 
limitation in the toxicology or exposure database as well as our 
understanding of certain biological processes. 



 
UFA  interspecies uncertainty factor 



An uncertainty factor to account for toxicokinetic and toxicodynamic 
differences between humans and test animals.  The default UF for 
interspecies extrapolation is 10. 



 



4 
p-Chlorobenzene Sulfonic Acid  OEHHA 
Public Health Protective Concentration  February 2015 











 



UFH  intraspecies uncertainty factor 
An uncertainty factor to account for toxicokinetic and toxicodynamic 
differences within the human population.  It is often used to protect infants, 
children, and pregnant women.  The default UF for intraspecies variability 
is 30.   



 
U.S. EPA United States Environmental Protection Agency  
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INTRODUCTION 



Background 
The Office of Environmental Health Hazard Assessment (OEHHA) has determined a 
public health protective concentration of 3 parts per million (ppm) for para-
chlorobenzene sulfonic acid (pCBSA) in drinking water.  This report describes the 
toxicity database evaluated and the approaches used to derive the concentration.   



pCBSA is an environmental chemical contaminant generated as a byproduct of 
dichloro-diphenyl-trichloroethane (DDT) manufacturing (Lim, 1972).  In California, DDT 
was produced from 1947 to 1982 at the Montrose Chemical Company plant in Los 
Angeles.  Years of DDT production released pCBSA into the environment and 
contaminated the groundwater at the former plant site (the Montrose Chemical Corp 
Superfund site) as well as at the neighboring land (Del Amo Superfund site).  Other 
sites of pCBSA contamination across the country include the Stringfellow Acid Pits in 
California, the Basic Management Incorporated Complex in Nevada, and the Velsicol 
Superfund site in Michigan.  



 



Physical Properties and Environmental Fate and Transport 
pCBSA is an organic compound with a molecular weight of 192.62 and a CAS registry 
number of 98-66-8.  It is a strong acid and has negligible vapor pressure because it is 
highly water soluble and resistant to both degradation in water and adsorption to soil.  
Using structure activity relationship analysis, the Department of Toxic Substances 
Control (DTSC, 1997) determined that pCBSA would not bioaccumulate in animal 
tissues and assigned a bioconcentration factor of one to the chemical. 
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TOXICITY DATABASE 



The toxicological database for pCBSA is very sparse.  The evaluation of potential 
human effects of pCBSA is determined mainly from five U.S. Environmental Protection 
Agency (U.S. EPA)-commissioned studies (CH2M Hill, 1994; reviewed in Michigan 
Department of Environmental Quality, MDEQ, 2006). The studies are summarized in 
this section: 



• In vitro Genotoxicity (Ames) assays (Pharmakon Research International 1985a). 
• In vitro Genotoxicity (L5178Y TK+/- mouse lymphoma cell) assay (Pharmakon 



Research International 1986). 
• In vivo Genotoxicity (Bone Marrow Cytogenics) assay (Pharmakon Research 



International 1985b). 
• Teratology Screening Study (Chernoff and Rosen, 1985). 
• 28-day Toxicity Study (American Biogenics Corp., 1985).  



DTSC (2014) conducted a literature search that did not identify new in vivo toxicity data 
on pCBSA published since the 1999 DTSC record of decision identifying a provisional 
health standard to be used in reinjected groundwater of 25 milligrams per liter (mg/L).  
DTSC did identify results from high-throughput testing assays from a U.S. EPA 
database. pCBSA was tested in 25 high-throughput toxicogenomic assays and did not 
show any effect in the gene and protein activity tested. OEHHA also performed a search 
in January 2015 of regulatory and open-literature databases and also did not identify 
any additional toxicity information useful for deriving a public health protective 
concentration.  OEHHA also conducted a structure-activity relationship analysis to 
assess the carcinogenic potential of pCBSA. 



 



Genotoxicity  
There are two in vitro gene mutation assays in the scientific literature.  There were no 
increases in mutation frequency, with or without the addition of rat liver metabolic 
activation, in both the L5178Y TK+/- mouse lymphoma cell (Pharmakon Research 
International, 1986) and the Ames assay with five Salmonella strains (TA 1535, 1537, 
1538, 98, and 100) exposed to various concentrations of pCBSA (Pharmakon Research 
International, 1985a).   



In an in vivo bone marrow cytogenetic assay, male Sprague-Dawley rats (6 per time 
period) were given a single dose of 2000 milligrams per kilogram of body weight (mg/kg) 
pCBSA by gavage (Pharmakon Research International, 1985b).  There were no 
significant increases in incidence of metaphase chromosomal aberrations or number of 
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cells with aberrations in bone marrow sampled at 6, 12, or 24 hours post dose.  Some 
animals had diarrhea at 6 hour (3 of 6 males) and 12 hour (2 of 6 males) observation 
periods.  This was not observed in the vehicle controls.  



Carcinogenicity 
No two-year animal cancer bioassay has been conducted for pCBSA.  OEHHA carried 
out Quantitative Structure Activity Relationship (QSAR) modeling to investigate the 
carcinogenicity potential of pCBSA using both VEGA (http://www.vega-qsar.eu/) and 
Lazar (http://lazar.in-silico.de/predict).  A more complete description of the programs 
and methods can be found in OEHHA’s document on the evidence of the 
carcinogenicity of dibenzanthracenes (OEHHA, 2014a).  Prediction results for pCBSA 
were inconsistent using either modeling programs.  With VEGA, the CESAR 
carcinogenicity model predicted non-carcinogenicity for pCBSA while the Benigni-Bossa 
carcinogenicity model predicted carcinogenicity (see Appendix 1 A, B).  In both 
assessments, the results for the compound were out of the model applicability domain, 
indicating the predictions were unreliable.  Similarly conflicting results were also found 
using Lazar (see Appendix 1 C).  Based on the conflicting and uncertain QSAR 
predictions coupled with negative but sparse genotoxicity data, and lack of direct in vivo 
carcinogenicity evidence OEHHA concluded that there is inadequate evidence for 
judging the carcinogenicity of pCBSA.  



 



Developmental Toxicity 
In a teratology screening study, pregnant female CD rats (25 per group) were treated by 
gavage with 0, 1000, or 2000 milligrams per kilogram of body weight per day (mg/kg-
day) pCBSA from gestational days 7 to 16 (Chernoff and Rosen, 1985).  Dams were 
allowed to give birth and litters were analyzed on postnatal days 1 and 3. Dams that did 
not give birth were sacrificed on postnatal day 3 and examined for implantation sites.  
The protocol for this study included limited observations and only two dose groups, and 
the study was not conducted according to Office of Prevention, Pesticides and Toxic 
Substances (OPPTS) guidelines (U.S. EPA, 1998).  Results indicated there was no 
significant effect of treatment on reproduction or developmental effects measured 
(maternal weight gain, litter size, pup weight) at any dose tested.  However, this study 
did not include observations, functional deficits, or analysis of fetal malformations or 
abnormalities.  Thus, this study did not adequately investigate the teratogenic potential 
of pCBSA. 
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28-Day Toxicity 
This is the only study of pCBSA with repeated exposure in vivo, using multiple doses, 
conducted in both sexes, with adequate reporting, and sufficient pathological 
examination (American Biogenics Corp., 1985).  The results from this study have been 
the basis for reference levels by multiple agencies.  



In this study, male and female Sprague-Dawley rats (10/sex/dose group) were dosed by 
gavage at 0, 10, 50, 500, 1000, or 2000 mg/kg-day for 31 or 32 days. For the purpose of 
this document, this study will be referred to as the 28-day rat toxicity study to retain 
consistency with previous documents that cite this study for determining reference 
levels (DTSC, 1997; MDEQ, 2006).  Animals were closely monitored for signs of 
toxicity, and body weights and food consumption were recorded weekly throughout the 
study.  At the study termination, blood samples were analyzed for hematology and 
clinical chemistry parameters, ophthalmological examinations were conducted, organs 
were weighed, and tissues were subjected to histopathological examination.  



There was no early mortality reported for the study.  Females were generally unaffected 
by treatment at all doses.  The no-observed-adverse-effect level (NOAEL) for females in 
this study was 2000 mg/kg-day.  



Table 1.  Results of male toxicity endpoints from 28-day rat toxicity study 
(American Biogenics Corp., 1985). 



Effects Dose mg/kg-daya 



0 10 50 500 1000 2000  
Adrenal Weight (left) 
(g) 



0.0375± 
0.0042 
 



0.0313± 
0.0062 
 



0.0336± 
0.0048 
N=9a 



0.0252± 
0.003* 
 



0.0323± 
0.0086 
 



0.0320± 
0.0044 
 



Adrenal Organ/body 
Weight Ratio 



0.0105± 
0.0014 
 



0.0088± 
0.0020 
 



0.0090± 
0.0016 
N=9a 



0.0072± 
0.0009* 
 



0.0092± 
0.0022 
 



0.0093± 
0.0014 
 



Final Fasted Body 
Weight (g) 



360.511± 
25.976 
 



357.437± 
28.070 
 



374.856± 
20.127 
 



349.908± 
29.583 
 



349.168± 
34.291 
 



344.753± 
34.654 
 



Body Weight Gain 
(g)** 



165± 
20.9 



170± 
21.3 



176±  
9.8 



160± 
14.9 



153± 
19.6 



150± 
29.2 



Clinical Signs-
Salivation, gasping*** 



0/10 0/10 0/10 0/10 0/10 1/10 



Irregular Breathing*** 0/10 0/10 0/10 0/10 0/10 2/10 
Crusty Eyes 0/10 0/10 1/10 1/10 1/10 1/10 
Misaligned Incisor 0/10 0/10 1/10 1/10 2/10 1/10 
aTotal animal per group=10, except noted.  * p<0.01 relative to control **significant by ANOVA  p<0.05 
and trend test p<0.001 *** significant by trend test p<0.05 



Males, however, showed some evidence of toxicity with multiple endpoints (see Table 
1).  Males dosed with 500 mg/kg-day had a statistically significant decrease in left 
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adrenal weight, both absolute weight and the organ weight relative to body weight ratio.  
This change was not significant at higher doses and thus showed no dose-response 
relationship.  There was also a trend for dose-dependent decrease in final fasted body 
weight, although not statistically significant.  The decrease in average body weight gain 
in males was statistically significant by analysis of variance (ANOVA) (p<0.05) with 
positive test for trend (p<0.001) but was not significant by pairwise comparison of 
individual treatment groups with the controls.  While there was no significant change in 
the group total average or daily food consumption, examination of the individual data 
showed that the decrease in body weight gain in the 2000 mg/kg-day group was due to 
two animals that were most affected by the treatment.  One male had clinical signs of 
toxicity including irregular breathing, while another male also displayed signs of 
salivation and gasping.  The finding of reduced body weight gain was associated with 
these clinical observations of toxicity and was thus considered biologically significant.   



Furthermore, while there was a low incidence of crusty eyes and misaligned incisors in 
male rats dosed at 50 mg/kg-day and above, there was a lack of dose response for 
these observations and they were of limited toxicological relevance.  Therefore, based 
on decreasing body weight gain and clinical signs of toxicity observed in the male rats at 
2000 mg/kg-day, the NOAEL for this study was 1000 mg/kg-day, the next lower dose 
tested.  
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PUBLIC HEALTH PROTECTIVE CONCENTRATION FOR pCBSA 



Existing Drinking Water Reference Levels 
In 1994, DTSC reviewed the U.S. EPA-commissioned studies of pCBSA and calculated 
a provisional reference dose (RfD) and an acceptable drinking water concentration.  
The RfD was based on a NOAEL of 1000 mg/kg-day from the results of the 28-day rat 
toxicity study (American Biogenics Corporation, 1985).  Using the NOAEL of 1000 
mg/kg-day and applying an uncertainty factor of 1000 (10-fold for extrapolation from 
short-term exposure to long-term exposure; 10-fold extrapolation from animal data to 
humans; and 10-fold to account for sensitive human populations), the RfD was 
determined to be 1 mg/kg-day.  Applying a daily consumption of 2 L water per day and a 
70 kg body weight, DTSC calculated a safe drinking water concentration of 35 mg/L, 
which could be consumed by humans with no likely adverse effects.  In 1997, OEHHA 
reviewed the 1994 DTSC determination and the toxicity studies identified, and at that 
time agreed with the DTSC determination.  



In January 2006, the Remediation and Redevelopment Division of the Michigan 
Department of Environmental Quality (MDEQ, 2006) also conducted a toxicological risk 
assessment on pCBSA based on the toxicity studies for pCBSA as well as its structural 
analogue, 4-chlorophenyl ester of 4-chlorobenzenfulfonate (chlorofenson).  Data from 
this structural analogue was used to support the determination that pCBSA is not likely 
to be a carcinogen.  The assessment also noted that the analogue was significantly 
more toxic.  Based on their generic drinking water criteria and an RfD of 1 mg/kg-day (in 
agreement with DTSC and the 1997 OEHHA review), MDEQ developed a residential 
drinking water criterion of 7.3 ppm.  Differences between this value and those derived 
by DTSC are attributed to addition of a 20% relative source contribution (RSC) in the 
MDEQ evaluation. The RSC is the proportion of pCBSA exposure that is estimated to 
come from drinking water. In the MDEQ evaluation they applied a default value for their 
program of 0.2 or 20%. 



In a 2014 memo, DTSC also calculated a risk-based concentration using the exposure 
factors from U.S. EPA guidelines and an RfD of 1 mg/kg-day.  The ‘child-specific risk-
based concentration’ was determined to be 20 mg/L.  Included in this memo was a 
Pubchem bioassay search citing results of high throughput (HTP) assays, mostly 
conducted as part of the U.S. EPA’s Tox21 project.  pCBSA was tested in 25 HTP 
toxicogenomic assays and did not show any effect in the gene and protein activity 
tested. OEHHA has also reviewed this data and is in agreement with the DTSC 
conclusion. 
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Point of Departure 
Since the DTSC and OEHHA reviews in the 1990s, risk assessment approaches have 
advanced with a better understanding of sensitivity of early-life exposures to toxic 
chemicals, new data on differences in tap water intake rates between infants and adults, 
and new dose-response modeling methodology.  U.S. EPA has developed the 
Benchmark Dose (BMD) software to estimate the point of departure (POD) for the 
determination of exposure risk.  BMD modeling provides a more quantitative approach 
to deriving a POD versus the traditional NOAEL approach.  Using these new 
approaches, OEHHA in this report has calculated public health protective drinking water 
concentrations for pCBSA.  



There were three in vivo studies available for POD determination.  Both the in vivo 
cytogenetic study (Pharmakon Research International, 1985b) and teratology study 
(Chernoff and Rosen, 1985) had few doses and observations and were not adequate to 
assess acute or chronic toxicity.  As before, OEHHA chose the 28-day rat toxicity study 
as the key study because it included measurements of clinical chemistry, hematology 
and pathology and was overall a well-conducted study.  Results of the study indicated 
that pCBSA was not overtly toxic.  Clinical observations including salivation, gasping, 
and irregular breathing were only observed in the highest dose tested and at low 
incidences.  As noted above, male body weight gain significantly decreased with 
increasing dose (ANOVA p<0.05; trend test, p<0.001).  The dose-response data for this 
endpoint was appropriate for BMD modeling. OEHHA chose this health effect as the 
critical endpoint and estimated the POD using BMD Software (Version 2.5, U.S. EPA; 
Davis et al., 2011).  A benchmark response of one standard deviation (1SD) and the 
exponential M2 model were chosen based on the highest goodness of fit p value 
(0.145) and lowest Akaike's Information Criterion (AIC) value, consistent with standard 
methodology.  The resulting doses, BMD1SD and BMDL1SD (95% lower confidence limit 
on the BMD1SD), were 1,374 and 797 mg/kg-day, respectively.  The BMDL1SD is similar 
to but lower than the stated NOAEL of 1,000 mg/kg-day and was used for the 
determination of the public health protective concentration of pCBSA.  Details of the 
BMD analysis are presented in Appendix 2. 



The public health protective concentration is derived by first calculating an Acceptable 
Daily Dose (ADD) from the POD.  The ADD is defined as the estimated maximum daily 
dose that can be consumed by humans without toxic effect, and is similar in definition to 
the RfD used by U.S. EPA.  Second, drinking water consumption is taken into account, 
in order to determine the concentration of chemical that can be consumed in water 
without exceeding the ADD.  OEHHA estimated an ADD and public health protective 
concentration for two exposure scenarios, acute short term exposure, and chronic, 
lifetime exposure.   
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Acute Exposure 
For acute exposure, consideration is given sensitive and susceptible populations 
consuming water over a short period of time.  Infants can have greater sensitivity to a 
given dose of chemical than adults, and also drink more water on a body-weight basis 
than adults and so receive a higher dose of chemical than adults drinking the same 
water (OEHHA, 2012).   



OEHHA calculated an acute public health protective drinking water concentration 
(Cacute) for pCBSA based on the POD of 797 mg/kg-day, an uncertainty factor (UF), an 
estimated high-end tap water consumption rate, and an estimate of the RSC.  



The approach and UF used in developing the Cacute are the same as those used to 
develop the Public Health Goals for drinking water (OEHHA, 2014b).  They are: 



1. An interspecies UF (UFA) extrapolating from animal to human of 10, 
2. An intraspecies UF (UFH) to account for human variability of 30, and 
3. A database deficiency factor for limited toxicity data, including insufficient 



neurotoxicity and developmental and reproductive toxicity data, of 3.  There are 
no toxicological studies available on effects of pCBSA in developing or young 
animals. 



The combined UF applied was rounded to 1,000.  Using the BMDL1SD of 797 mg/kg-day 
and UF of 1,000, OEHHA calculated an ADD of 0.797 mg/kg-day for acute exposure.   



The acute ADD, the 95th percentile water intake of 0.237 liters per kilogram of body 
weight per day (L/kg-day) for an infant 0-6 months old (OEHHA, 2012), and a RSC of 1 
to reflect 100% exposure from contaminated drinking-water sources, is used to 
calculate the Cacute, using the following equation:  



Cacute  = ADD × RSC / water intake rate 



 = 0.797 mg/kg-day × 1.0 / 0.237 L/kg-day 



 = 3 mg/L or 3 ppm   



The 95th percentile water intake rate for an infant (< six months old) of 0.237 L/kg-day 
was chosen to represent the high-end water consumption rate (OEHHA, 2012).  This is 
because infants have a relatively high daily water intake rate, on a body-weight basis.  
Furthermore, infants are generally considered to be more susceptible to chemical 
toxicity than adults.  This approach would also be protective of the breast-fed infant 
(upper 95th percentile milk consumption of approximately 0.17 L/kg-day during the first 6 
months of life) assuming this water soluble chemical, once ingested, does not 
bioaccumulate and is widely distributed in the mother.   
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The RSC is assumed to be one, as infants are not likely to be exposed to other 
environmental media contaminated with pCBSA. 



Using the approach and parameters described above, OEHHA determined a drinking 
water level of 3 ppm for acute exposure. 



 



Chronic Exposure 
OEHHA used the same BMD modeling result and POD described for Cacute to calculate 
the water concentration for chronic exposure (Cchronic).  However, the total uncertainty 
factor was increased from 1,000 to 3,000: 



1. An interspecies UF (UFA) extrapolating from animal to human of 10, 
2. An intraspecies UF (UFH) to account for human variability of 30, and  
3. A duration extrapolation (from subchronic to chronic exposure) UF of 10. 



A duration UF was applied to account for using a study that had exposure duration less 
than 8% of the lifetime of the test animal to estimate chronic toxicity.  Because a 10-fold 
UF was added to account for duration of exposure, OEHHA determined that this was 
sufficient to also account for database deficiency (e.g., no long-term toxicity studies). 



Thus the total UF applied for chronic exposure was 3,000.  Based on the study 
BMDL1SD of 797 mg/kg-day, and UF of 3,000, the chronic ADD was calculated as 0.266 
mg/kg-day.  



Using the chronic ADD, lifetime average “consumers only” water consumption rates of 
0.053 L/kg-day (i.e., 95th percentile of time-weighted average values and adjusted for 
body weight) (OEHHA, 2012), and a RSC of 0.8, the Cchronic was calculated using the 
following equation: 



Cchronic = chronic ADD × RSC / water intake rate 



  = 0.266 mg/kg-day × 0.8 / 0.053 L/kg-day 



  = 4 mg/L or 4 ppm 



The time-weighted average of 95th percentile “consumers only” high-end water 
consumption rates of all age groups adjusted for body weight, 0.053 L/kg-day (OEHHA, 
2012), was used to estimate the water consumption rate for chronic exposure.  A RSC 
is assumed to be 80 percent (0.8) to allow for potential exposure to pCBSA from other 
sources, such as soil, over a lifetime.  



Using the approach and parameters described above, OEHHA determined a drinking 
water level of 4 ppm for chronic exposure.  For health protection, OEHHA recommends 
the lower value of 3 mg/L as the public health protective concentrations for pCBSA.    
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Uncertainty Analysis 
Overall the data available to assess the toxicity of pCBSA are limited.  The limited 
studies commissioned by U.S. EPA in the 1980s are still the main source of information 
from which to assess potential human health hazards.  Review of new data from high-
throughput assays yielded little new information on pCBSA bioactivity, and evaluation of 
carcinogenicity through QSAR modeling yielded conflicting predictions and was deemed 
unreliable.  While the 28-day rat toxicity study is sufficient to assess short-term 
exposures to pCBSA, there is uncertainty with regards to long-term exposure and 
potential for carcinogenicity.  OEHHA believes a two-year cancer bioassay in test 
animals is needed to better assess chronic toxicity and carcinogenicity of pCBSA.  More 
thorough developmental toxicity testing would also address the potential sensitivity of 
infants and children.   
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CONCLUSION 



The present analysis calculated a public health protective concentration of pCBSA in 
drinking water of 3 mg/L (3 ppm).  While the determination is based on a very limited 
toxicity database, it incorporates the current dose-response methodology and up-to-
date water consumption rate estimates used by OEHHA for the PHG program and 
uncertainty factors to account for sparse data.  It also accounts for short-term exposure 
to infants who may be more sensitive and who consume more water on a body-weight 
basis than adults. 



The public health protective concentration is based on a single, well-conducted 28-day 
toxicity study in rats.  Additional toxicity studies, including a developmental toxicity 
study, and an oral two-year chronic toxicity / cancer bioassay, would provide a more 
reliable basis for deriving a public health protective water concentration for pCBSA. 
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APPENDIX 1 QSAR CARCINOGENICITY RESULTS FOR PCBSA 



A – CAESAR Carcinogenicity Prediction 



 



 



 



 



19 
p-Chlorobenzene Sulfonic Acid  OEHHA 
Public Health Protective Concentration  February 2015 











 



B – Benigni-Bossa Carcinogenicity Prediction 



 



 



C- Lazar Toxicity Predictions
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APPENDIX 2 MALE RAT BODY WEIGHT GAIN BENCHMARK DOSE MODELING 



 
Table A1. Model predictions for male body weight gain in 28 day rat toxicity 
study. 
 



Modela Goodness of fit BMD1SD  BMDL1SD  
p-value AIC 



Exponential (M2) 0.145 421.85 1374 797 
Exponential (M3) 0.0773 423.85 1377 797 



Exponential (M4) 0.0798 423.78 1295 508 



Exponential (M5) 0.0419 425.36 1106 479 



Hill 0.0429 425.32 1112 errorb 



Powerc 
Polynomial 5°d 
Polynomial 4°e 
Polynomial 3°f 
Polynomial 2°g 
Linear 



0.142 421.90 1404 842 



a Modeled variance case presented (BMDS Test 2 p-value = 0.0352), selected model in bold; scaled residuals for 
selected model for doses 0, 10, 50, 500, 1000, and 2000  were -0.837, 0.1263, 1.336, -0.528, -0.6127, and 0.552, 
respectively. 
b BMD or BMDL computation failed for this model. 
c For the Power model, the power parameter estimate was 1.  The models in this row reduced to the Linear model. 
d For the Polynomial 5° model, the b5, b4, and b3 coefficient estimates were 0 (boundary of parameters space).  
The models in this row reduced to the Polynomial 2° model. For the Polynomial 5° model, the beta coefficient 
estimates were 0 (boundary of parameters space).  The models in this row reduced to the Linear model. 
e For the Polynomial 4° model, the b4 and b3 coefficient estimates were 0 (boundary of parameters space).  The 
models in this row reduced to the Polynomial 2° model. For the Polynomial 4° model, the b4, b3, and b2 coefficient 
estimates were 0 (boundary of parameters space).  The models in this row reduced to the Linear model. 
f For the Polynomial 3° model, the b3 coefficient estimates was 0 (boundary of parameters space).  The models in 
this row reduced to the Polynomial 2° model. For the Polynomial 3° model, the b3 and b2 coefficient estimates were 
0 (boundary of parameters space).  The models in this row reduced to the Linear model. 
g For the Polynomial 2° model, the b2 coefficient estimate was 0 (boundary of parameters space).  The models in 
this row reduced to the Linear model. 
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Figure 1. Plot of mean response by dose, with fitted curve for selected 
model; dose shown in mg/kg-day. 
 



Exponential Model. (Version: 1.9; Date: 01/29/2013) 



The form of the response function is:  Y[dose] = a * exp(sign * b * dose) 



A modeled variance is fit 



Benchmark Dose Computation. 



BMR = 1 Estimated standard deviations from control 



BMD = 1373.73 



BMDL1SD at the 95% confidence level = 797.32 



Parameter Estimates 



Variable Estimate Default Initial Parameter Values 
lnalpha 34.1559 48.5868 



rho -5.55457 -8.40714 



a 169.455 155.644 



b 0.0000761556 0.000068268 



c 0 0 



d 1 1 
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Table of Data and Estimated Values of Interest 



Dose N Observed 
Mean 



Estimated 
Mean 



Observed 
Standard 
Deviation 



Estimated 
Standard 
Deviation 



Scaled 
Residual 



0 10 165 169.5 20.9 16.83 -0.837 



10 10 170 169.3 21.3 16.87 0.1263 



50 10 176 168.8 9.8 17.01 1.336 



500 10 160 163.1 14.9 18.71 -0.528 



1000 10 153 157 19.6 20.8 -0.6127 



2000 10 150 145.5 29.2 25.7 0.552 
 



Tests of Interest 
Test -2*log (Likelihood Ratio) Test df p-value 



Test 1 24.2 10 0.007093 



Test 2 11.97 5 0.03516 



Test 3 4.701 4 0.3193 



Test 4 6.836 4 0.1448 
 
Description of tests, taken from BMDS 2.5.0 user manual (Davis et al., 2011).  
http://www.epa.gov/ncea/bmds/documentation/BMDS250_manual.pdf 
 
Test 1 - Tests the null hypothesis that responses and variances do not differ among dose levels. A p-
value less than 0.05 is considered significant and indicates that the data is suitable for dose-response 
modeling.  
 
Test 2 - Tests the null hypothesis that variances are homogeneous. A p-value greater than 0.1 is 
associated with the statement that a constant variance assumption is suitable for the dose-response 
modeling. 
 
Test 3 - Tests the null hypothesis that the variances are adequately modeled. A p-value greater than 0.1 
is associated with the statement that the modeled variance appears to be suitable for the dose-response 
modeling. 
 
Test 4 - Tests the null hypothesis that the model for the mean fits the data. A p-value greater than 0.1 is 
associated with a statement that the Fitted Model appears to be suitable for dose-response modeling. 
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From: Kaiser, Jonathan
To: Stralka, Daniel
Cc: Shannon, Teresa; Gatchett, Annette; Zhao, Jay
Subject: Cal EPA pCBSA Public Health Concentration
Date: Wednesday, March 11, 2015 11:19:57 AM


Hi Daniel,
 
I’m Phillip Kaiser, the Hotline Director for the STSC. Teresa Shannon forwarded me your previous
 email regarding pCBSA and I just wanted to get some clarification. Would you like us to review the
 available literature search for pCBSA and determine the feasibility of completing an updated PPRTV
 assessment or would you like us to complete a formal review of the CalEPA document that you sent
 to Teresa? Please note that the completion of an updated PPRTV assessment for pCBSA will require
 an estimated 9-12 month timetable, as the assessment will have to go through the standard review
 and clearance processes.
 
Thanks,
Phillip
 
J. Phillip Kaiser, PhD, DABT
Toxicologist
U.S. Environmental Protection Agency
Office of Research and Development
National Center for Environmental Assessment (NCEA)
26 W. Martin Luther King Dr. (MS A-110)
Cincinnati, OH 45268
(513) 487-2143 (Phone)
(513) 487-2542 (Fax)
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From: Manzanilla, Enrique
To: Lyons, John; Stralka, Daniel
Cc: Zito, Kelly; Guria, Peter; Wetmore, Cynthia; Chavira, Raymond; Barton, Dana; Yogi, David; Jolish, Taly; Minor,


 Dustin; Moore, Letitia
Subject: FW: Drinking water standards, oil spill protocols
Date: Wednesday, March 11, 2015 1:12:46 PM


PCBSa
 


From: Cal EPA / OEHHA [mailto:lmonserr@oehha.ca.gov] 
Sent: Wednesday, March 11, 2015 1:07 PM
To: Manzanilla, Enrique
Subject: Drinking water standards, oil spill protocols
 


News from OEHHA


Drinking Water - Public health protective concentration for para-chlorobenzene sulfonic
 acid (pCBSA) in drinking water.


The Office of Environmental Health Hazard Assessment (OEHHA) is identifying a public
 health protective concentration of 3 parts per million (ppm) for the chemical para-
chlorobenzene sulfonic acid (pCBSA) in drinking water. pCBSA is a by-product of the
 production of dichloro-diphenyl-trichloroethane (DDT) and is often found in soil at former
 DDT manufacturing sites. pCBSA is highly water soluble and has contaminated aquifers
 beneath these sites.


 
Fact Sheet - Oil Spills and Seafood  the process by which OEHHA responds to spills
 and evaluates the risk of eating seafood after a spill
 
Oil Spills and Seafood - OEHHA's Protocol For Seafood Risk Assessment To Support
 Fisheries Re-Opening Decisions For Aquatic Oil Spills In California (pdf)
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The OEHHA Website


More About OEHHA
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From: Lyons, John
To: Barton, Dana; Wetmore, Cynthia; Stralka, Daniel
Cc: Jolish, Taly
Subject: FW: Historic documents on pCBSA
Date: Thursday, January 08, 2015 11:40:49 AM
Attachments: OEHHA and DTSC review 1996.pdf


p-CBSA Toxicology Data DTSC memo Apr 21, 1994.pdf


 
 
From: Solomon, Gina@EPA [mailto:Gina.Solomon@calepa.ca.gov] 
Sent: Thursday, January 08, 2015 9:49 AM
To: Lyons, John
Subject: Historic documents on pCBSA
 
Hi John,
Attached are the old (1994 and 1997) DTSC and OEHHA toxicology reviews of pCBSA. These might be of
 interest to your toxicologists.
Thanks for the treasure trove of documents yesterday – I’m still trying to wade through them!
Looking forward to seeing you tomorrow!
-Gina
 
 
Gina M. Solomon, M.D., M.P.H.
Deputy Secretary for Science and Health
Office of the Secretary
California Environmental Protection Agency
1001 I Street, Box 2815
Sacramento, CA 95812
Sacramento phone (direct): 916-324-5010
Oakland phone (direct): 510-622-3155
Mobile: 916-541-7661
Fax: 916-319-7708
gina.solomon@calepa.ca.gov
 
Brian Petersen, Executive Assistant
Phone: (916) 324-2568
Brian.Petersen@calepa.ca.gov
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From: Wetmore, Cynthia
To: Lyons, John; Stralka, Daniel
Subject: FW: Memorandum on p-CBSA
Date: Tuesday, March 03, 2015 1:03:33 PM
Attachments: del amo groundwater p-cbsa toxicity search 15 dec 2014.pdf


p-CBSA attachments.pdf
image003.png


Dec 2015 DTSC memo
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 


From: Sayed, Safouh@DTSC [mailto:Safouh.Sayed@dtsc.ca.gov] 
Sent: Tuesday, March 03, 2015 11:57 AM
To: Wetmore, Cynthia
Cc: Senga, Robert@DTSC
Subject: Memorandum on p-CBSA
 
Hi Cynthia,
 
Attached please find the requested memo.
 
Thanks
 
Safouh Sayed
Department of Toxic Substances Control
5796 Corporate Ave,
Cypress, CA 90630
(714)484-5478
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From: Lyons, John
To: Stralka, Daniel
Cc: Jolish, Taly; Barton, Dana; Wetmore, Cynthia; Moore, Letitia
Subject: FW: More Background Information - pCBSA
Date: Monday, January 05, 2015 4:19:49 PM


 
 
From: Lyons, John 
Sent: Tuesday, December 23, 2014 2:52 PM
To: 'Solomon, Gina@EPA'; 'sunger@waterboards.ca.gov'
Cc: 'Cope, Grant@EPA'; Manzanilla, Enrique
Subject: More Background Information - pCBSA
 
Here is a document on pCBSA submitted by Montrose and Stauffer to Nevada (related to the
 BMI site in Henderson NV):
 
https://ndep.nv.gov/bmi/docs/071116-organicacidprofiles.pdf
 
Here is the NDEP letter responding to and commenting on that submittal:
 
https://ndep.nv.gov/bmi/docs/080118ndep-response-organic%20acids.pdf
 
Here is the Michigan fact sheet on pCBSA:
 
https://www.michigan.gov/documents/deq/deq-rrd-p-CBSAToxicAssessment_288412_7.pdf
 
John Lyons
Acting Assistant Director
Site Cleanup Branch
Superfund Division, Region 9
(415) 972-3889
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From: Barton, Dana
To: Wetmore, Cynthia; Lyons, John; Moore, Letitia; Jolish, Taly; Stralka, Daniel
Subject: FW: Nevada pCBSA
Date: Tuesday, January 06, 2015 1:04:07 PM


I left a voice mail for Greg Lovato this morning and received the following email responses.
 
Dana Barton
Section Chief, Superfund Division
U.S. Environmental Protection Agency
75 Hawthorne Street (SFD-7-2)
San Francisco, CA 94105
tel:  415.972.3087
 
 


From: James Dotchin [mailto:jdotchin@ndep.nv.gov] 
Sent: Tuesday, January 06, 2015 12:30 PM
To: Barton, Dana
Cc: Greg Lovato
Subject: RE: pCBSA
 
Dana,
For an easier review below are the numbers for CBSA.
 
p-chlorobenzene sulfonic acid’s BCL is 117 mg/kg and is based on the saturation limit so both the
 residential and industrial values are the same.  For drinking water, the BCL is 3,650 ug/L.
 
JD
James (JD) Dotchin
Nevada Division of Environmental Protection
Supervisor Special Projects Branch
Bureau of Corrective Actions
2030 E. Flamingo Rd, Suite 230
Las Vegas, NV. 89119
Phone: 702-486-2850 Ext 235
Cell: 775-443-5290
Fax: 702-486-2863
 


From: James Dotchin 
Sent: Tuesday, January 06, 2015 12:28 PM
To: Barton, Dana (Barton.Dana@epa.gov)
Cc: Greg Lovato
Subject: RE: pCBSA
 
Dana,
It is good timing that you asked because I was digging in the files yesterday for the tox profiles for
 organic acids at the OSSM (Montrose is the M) site in Henderson and I found the attached.
This is also located on our website along with other tox profiles here
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 http://ndep.nv.gov/bmi/technical.htm (about 3/4 of the way down)
   
The NDEP has Basic Comparison Levels (BCL’s) for this and a number of other analytes we have at
 the BMI site in Henderson NV. 
http://ndep.nv.gov/bmi/technical.htm (scroll down to the Risk Assessment and Toxicology section
 about half of the way down the page)
 
Please take a look and feel free to call me to discuss if you have any questions.  I have attached all of
 the relevant documents in this e-mail.
Thanks,
JD
 
James (JD) Dotchin
Nevada Division of Environmental Protection
Supervisor Special Projects Branch
Bureau of Corrective Actions
2030 E. Flamingo Rd, Suite 230
Las Vegas, NV. 89119
Phone: 702-486-2850 Ext 235
Cell: 775-443-5290
Fax: 702-486-2863
 


From: Greg Lovato 
Sent: Tuesday, January 06, 2015 10:49 AM
To: Barton, Dana (Barton.Dana@epa.gov)
Cc: James Dotchin
Subject: pCBSA
 
Hi Dana,
 
I got your message and referred it to JD Dotchin in our Las Vegas office who is currently managing
 the Montrose project in Henderson.
 
JD should be getting in touch with you.
 
Thanks,
Greg
 
Greg Lovato
Deputy Administrator
NV Division of Environmental Protection
775-687-9373
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From: Lyons, John
To: Stralka, Daniel; Wetmore, Cynthia; Barton, Dana
Subject: FW: Tox21 Phase II chemical data request
Date: Thursday, January 08, 2015 12:32:54 PM
Attachments: 4-Chlorobenzenesulfonic acid.xlsx


All


Let's meet Monday - to discuss the 1/9 meeting and the info that GS has forward to us today.


-----Original Message-----
From: Solomon, Gina@EPA [mailto:Gina.Solomon@calepa.ca.gov]
Sent: Thursday, January 08, 2015 9:48 AM
To: Lyons, John
Subject: FW: Tox21 Phase II chemical data request


Hi John,
See attached and below for the full dataset on pCBSA from the NTP. This might be of interest to your toxicologists.
Best wishes
-Gina


-----Original Message-----
From: Tice, Raymond (NIH/NIEHS) [E] [mailto:tice@niehs.nih.gov]
Sent: Wednesday, January 07, 2015 5:42 PM
To: Solomon, Gina@EPA
Subject: Re: Tox21 Phase II chemical data request


Gina,


Attached please find an excel file that contains the data on the requested compound.  Col BX contains the assay
 names while Col BR contains the call.  Among all the assays run, there were 4 assays that showed any evidence of
 signal activity - 3 weak actives and one active.  The 3 weak actives are for:


1.   Estrogen Receptor antagonism in a partial ER assay (but the response is in the wrong direction and not likely to
 be relevant since no activity in the other ER assay)


2.  An assay to detect effects on aromatase activity.


3.  An assay for DNA damage based on differential cytotoxicity between a chicken cell line deficient in DNA repair
 vs the corresponding isogenic wild type cell line.


The more active response is for increasing mitochondria membrane potential in HepG2 cells.


However, when the signals are processed into calls, all of these are classified as not significant.


Just an FYI, I am retiring from Federal service this Friday but will be staying on part-time at NTP as a volunteer to
 help my replacement - Dr. Rick Paules - keep Tox21 on track.


Best,


Ray


Raymond Tice, Ph.D.
Chief, Biomolecular Screening Branch
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Sheet1


			Tox21.ID			Sample.Data.Type			Sample.Name			Sample.ID			Library			Cmpd_Library			Row			Column			Supplier			Curve.Class			Curve.Class2			Mask.Flags			LogAC50			Hill.Coef			Inf.Activity			Zero.Activity			R2			p.value			Emax			hill_wauc			hill_pod			hill_auc			curvep_wauc			curvep_pod			conc0			conc1			conc2			conc3			conc4			conc5			conc6			conc7			conc8			conc9			conc10			conc11			conc12			conc13			conc14			resp0			resp1			resp2			resp3			resp4			resp5			resp6			resp7			resp8			resp9			resp10			resp11			resp12			resp13			resp14			curvep_r0			curvep_r1			curvep_r2			curvep_r3			curvep_r4			curvep_r5			curvep_r6			curvep_r7			curvep_r8			curvep_r9			curvep_r10			curvep_r11			curvep_r12			curvep_r13			curvep_r14			signal_bin			CAS			Chemical.Name			StructureID			Chemical.ID			readout			pathway			Tox21AgencyID			Library_seq			curvep_remark			curvep_n_corrections


			Tox21_302072			ratio			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_2			EPA_B			1			44			Acros			3			3			0 0 0 0 0 0 0 0 0 0 0 0 0 0 1			-4.67			4.95			45.91			1.38			0.94			0			44.54			23.36			-4.72			4.95			22.86			-4.7			-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			2.84718474			-0.9843916			2.0099902			6.42995823			4.91896112			-1.06668508			-3.48065107			-0.5253927			2.13469459			0.1365892			4.50093839			-0.64621544			8.26430058			45.40382625			9.77147725			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			weak signal (+)			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.2			er_antagonism(p)			Tox21_302072@EPA_B


			Tox21_302072			657_1			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_3			EPA_B			1			43			Acros			4			4																					1						0			0			0			-24.78			-4.88			-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			-4.34679355			-5.70731054			-34.98015588			-8.24208462			-18.67705266			-14.01328649			-1.70498362			-56.0974214			-40.26116807			-26.9688216			-21.79990288			-9.22527386			-28.0419505			-26.64388257			-32.75436164			0			0			0			0			0			0			0			0			0			0			0			0			-28.042			-26.6439			-32.7544			weak signal (-)			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.3			dna_damage_srf			Tox21_302072@EPA_B


			Tox21_302072			antagonist2			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_1			EPA_B			2			43			Acros			4			-2.4			0 0 0 0 0 0 0 0 0 0 0 0 0 0 1			-4.72			1.97			-25.59			-2.5			0.75			0.02			-23.09			-15.02			-4.6			-3.26			-10.3			-4.51			-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			-5.18255802			0.58124815			-7.4319154			-0.59187643			-3.60320906			-6.56869121			-3.63258203			-2.28839384			3.71437585			2.6170225			-4.7001639			-6.37163845			-13.17222863			-21.32908238			-9.07963052			0			0			0			0			0			0			0			0			0			0			0			0			0			-21.3291			-21.3291			weak signal (-)			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.1			aromatase_antagonism			Tox21_302072@EPA_B


			Tox21_302072			ratio			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_1			EPA_B			2			43			Acros			4			4			0 0 0 0 0 0 0 0 0 0 0 0 0 1 1			-5.87			1.1			23			0.77			0.7			0.06			22.23			39.94			-4.79			8.33			49.35			-5.79			-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			4.17324246			3.25610827			-11.02276853			3.38483703			6.42341878			3.80051644			0.4691843			3.2744161			4.96692402			20.8839595			10.80540537			22.34763806			21.89206534			9.01122278			9.44655959			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			strong signal (+)			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.1			mitotox			Tox21_302072@EPA_B


			Tox21_302072			agonist			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_1			EPA_B			2			43			Acros			4			4																											0			0			0			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			0.00662632			-0.04549472			1.10071144			0.32188192			0.47580484			0.77244389			0.72970739			0.29878823			0.31019093			1.0899807			0.07452652			0.47608585			0.27824852			0.03300428			0.70695283			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.1			atad5			Tox21_302072@EPA_B


			Tox21_302072			agonist			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_2			EPA_B			1			44			Acros			4			4																											0			0			0			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			-0.00738474			1.30737742			0.73994446			0.32594709			0.00910258			0.0087158			0.48039244			0.60451686			0.39468822			-0.378647			0.03802159			0.39779371			0.0431985			0.92731063			1.68645403			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.2			atad5			Tox21_302072@EPA_B


			Tox21_302072			agonist			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_3			EPA_B			1			43			Acros			4			4			0 0 0 0 0 0 0 0 0 0 0 0 0 0 0			-4.22			4.09			2.5			-0.25			0.37			0.35			2.75			0			0			0.12			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			-0.60167897			-0.95832401			0.89216462			-1.01480498			0.52734706			1.38577991			0.23301786			-0.57306905			-1.04550773			-0.6412868			0.29485161			-0.61882506			0.92921453			0.25220551			2.08557958			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.3			atad5			Tox21_302072@EPA_B


			Tox21_302072			ratio			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_1			EPA_B			2			43			Acros			4			4			0 0 0 0 0 0 0 0 0 0 0 0 0 0 0			-9.07			1.11			0			-4.87			0.49			0.25			4.87			0			0			4.66			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			-2.39153554			-0.12817774			-1.08378742			-0.76103828			0.19539731			-0.11322916			0.13908875			-0.47748977			0.38138904			-0.7656968			0.22422379			0.04335573			-0.40939453			-0.29118136			-1.02351098			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.1			p53			Tox21_302072@EPA_B


			Tox21_302072			ratio			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_2			EPA_B			1			44			Acros			4			4																											0			0			0			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			1.42452336			0.12331078			-0.02456721			-0.18484288			0.10475592			-0.10869565			0.14693535			-0.281293			-0.81838006			-1.07419			-0.14077802			0.02078011			-0.6476066			-0.07028008			-0.56024323			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.2			p53			Tox21_302072@EPA_B


			Tox21_302072			ratio			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_3			EPA_B			1			43			Acros			4			4			0 0 0 0 0 0 0 0 0 0 0 0 0 0 0			-8.87			4.95			-0.16			5.5			0.51			0.19			-5.66			0			0			-5.51			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			3.69763139			-0.5317802			3.01899146			-0.2219767			-0.24928593			-0.97063402			-0.90390105			-0.63211125			-0.69912609			0.1720747			0.52486878			0.07279786			-0.31996338			-0.05011275			0.4329136			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.3			p53			Tox21_302072@EPA_B


			Tox21_302072			657_2			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_1			EPA_B			2			43			Acros			4			4																											0			0			0			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-4.741363			-4.391902			-4.042441						-4.63643489			0			3.48406954			-1.76781972			-11.42185127			-3.06872548			-7.90855304			2.61347914			-4.57565426			-6.5726073			2.00210938			-7.14818534			-1.84988559			-11.53634307						0			0			0			0			0			0			0			0			0			0			0			0			0			0						inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.1			dna_damage_srf			Tox21_302072@EPA_B


			Tox21_302072			657_3			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_2			EPA_B			1			44			Acros			4			4			0 0 0 0 0 0 0 0 0 0 0 0 0 0 0			-4.42			2.72			-10.17			9			0.34			0.33			-19.17			-6.37			-4.08			-1.56			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			7.41330347			10.53309966			-11.38992772			15.6969516			19.37936242			4.52103375			9.01960916			6.52440661			14.74194973			7.3024196			8.73165936			13.01033443			12.84334299			-4.68082137			-7.24947308			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.2			dna_damage_srf			Tox21_302072@EPA_B


			Tox21_302072			100_2			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_1			EPA_B			2			43			Acros			4			4			0 0 0 0 0 0 0 0 0 0 0 0 0 0 0			-8.42			1.22			-12.92			3.5			0.34			0.33			-16.42			-105.87			-7.34			-14.43			-3.26			-4.14			-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			0.94816883			-3.54482317			-8.61062865			-2.32175568			-21.72871621			-10.24990196			-15.62487703			-0.85025825			-11.85924701			-17.2921135			-18.11881627			-9.66980342			-14.53718265			-5.92899258			-22.01645661			0			0			0			0			0			0			0			0			0			0			0			0			0			0			-22.0165			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.1			dna_damage_dsb			Tox21_302072@EPA_B


			Tox21_302072			100_3			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_2			EPA_B			1			44			Acros			4			4																					1						0			0			0			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			5.55857781			7.57029293			3.5705341			1.93389269			-0.7361156			2.80403638			-0.35361404			2.21831735			6.07323185			3.0086078			5.7842131			-2.0337538			3.39452191			-1.7014383			5.83606144			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.2			dna_damage_dsb			Tox21_302072@EPA_B


			Tox21_302072			100_1			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_3			EPA_B			1			43			Acros			4			4																					1						0			0			0			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			-2.07164892			23.35812744			-7.19342578			-3.29342335			-5.42800471			-2.5822323			3.23052291			-8.49807558			-7.08920284			-1.9136511			-6.45203228			-1.95965031			5.76046661			-5.53665075			-7.06176516			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.3			dna_damage_dsb			Tox21_302072@EPA_B


			Tox21_302072			set2			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_1			EPA_B			2			43			Acros			4			4																											0			0			0			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			0.31650523			-0.07655903			0.89315991			-0.05614009			0.37240279			4.5739904			-0.8384951			0.13372799			-1.16795695			-1.3351226			-0.1008736			1.72161512			-2.34892504			0			0.15345896			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.1			ahr_agonism			Tox21_302072@EPA_B


			Tox21_302072			set3			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_2			EPA_B			1			44			Acros			4			4																											0			0			0			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			-0.16623999			-4.48443902			-0.05863876			2.28884162			0.51670754			0.37502931			-0.62387739			4.85636409			0.90127037			-1.5230443			2.98067329			-1.3657382			-0.9733927			-0.47168264			-0.18969397			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.2			ahr_agonism			Tox21_302072@EPA_B


			Tox21_302072			set1			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_3			EPA_B			1			43			Acros			4			4			0 0 0 0 0 0 0 0 0 0 0 0 0 0 0			-4.32			0.8			5			-0.97			0.46			0.23			5.97			0			0			0.66			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			-1.83556644			-2.2321808			-0.23883523			1.45732028			-3.30580883			-1.22168791			-1.16354153			0.82877117			-1.21772751			0.3266945			-1.49865847			1.06313107			1.16739396			-0.0257862			3.96675418			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.3			ahr_agonism			Tox21_302072@EPA_B


			Tox21_302072			ratio_2			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_1			EPA_B			2			43			Acros			4			4																											0			0			0			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			-1.03147959			1.61556489			2.29660724			-4.3842074			-0.80883039			-6.80619641			-4.27977358			-1.12600698			0.01172215			0.4638826			-3.47012534			-4.67320515			-3.21678295			-4.28339843			-4.62978228			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.1			ar_agonism(p)			Tox21_302072@EPA_B


			Tox21_302072			ratio_3			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_2			EPA_B			1			44			Acros			4			4																											0			0			0			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			-1.87855533			-0.03826707			-2.23355899			-5.27656452			-3.14042394			0.02948229			5.21079622			-3.75756453			4.18747908			-3.1432478			9.89777235			-4.36396619			-1.3136477			-0.02935929			-7.58737408			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.2			ar_agonism(p)			Tox21_302072@EPA_B


			Tox21_302072			ratio_1			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_3			EPA_B			1			43			Acros			4			4																											0			0			0			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			-14.02555745			-12.55221575			-6.26932714			-6.87574783			-6.03237111			-11.89024803			-12.27566715			0			4.25073264			-9.0096796			-8.50354605			-7.54435786			-5.83443955			-3.1564681			-3.01656988			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.3			ar_agonism(p)			Tox21_302072@EPA_B


			Tox21_302072			set2			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_1			EPA_B			2			43			Acros			4			4																											0			0			0			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			0.19340606			-0.01616219			-1.2645332			-0.73706456			0.60122622			-0.42639875			0.84176236			-0.6445587			0.2337268			0.6839905			0.49093777			-0.52733891			0.38302484			0.7219993			1.05428694			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.1			ar_agonism(f)			Tox21_302072@EPA_B


			Tox21_302072			set3			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_2			EPA_B			1			44			Acros			4			4																											0			0			0			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			0.04944225			-0.59369247			-0.4387927			-0.79518462			0.32605429			-0.26606789			0.26204591			2.59846012			0.23646629			-0.1133213			0.10646695			-0.70493159			3.56849665			-0.22763347			-0.34615739			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.2			ar_agonism(f)			Tox21_302072@EPA_B


			Tox21_302072			set1			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_3			EPA_B			1			43			Acros			4			4																											0			0			0			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			-0.26114423			2.19628095			-0.31687065			-2.68086689			-1.0684157			-1.5287757			-0.48213389			-0.07193317			-0.26560884			-1.810281			-0.35057136			3.12775259			0.46976057			0.20053982			1.71844758			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.3			ar_agonism(f)			Tox21_302072@EPA_B


			Tox21_302072			ratio_2			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_1			EPA_B			2			43			Acros			4			4			0 0 0 0 0 0 0 0 0 0 0 0 0 0 0			-5.87			0.4			-6.73			6			0.44			0.23			-12.73			0			0			-4.91			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			1.04537527			9.09341819			-0.68998088			9.53397645			10.21810167			-0.96589194			1.78795483			2.05956907			-1.7208413			-2.8589359			-2.89072427			3.48873109			-0.61262292			-4.92094223			-7.27575621			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.1			ar_antagonism(p)			Tox21_302072@EPA_B


			Tox21_302072			ratio_3			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_2			EPA_B			1			44			Acros			4			4																											0			0			0			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			-10.39828508			3.18457956			-3.42110804			-18.6725019			-3.48194871			-7.75569021			-0.65218347			-9.66600054			2.69674679			-4.8227356			9.5149766			-8.65161243			8.63522992			-11.88492401			-7.19268781			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.2			ar_antagonism(p)			Tox21_302072@EPA_B


			Tox21_302072			ratio_1			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_3			EPA_B			1			43			Acros			4			4																											0			0			0			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			2.15464231			4.37999408			-5.43076486			-4.67423851			0.69264369			-1.11081008			-4.76320087			2.33523612			5.05984766			1.5848264			-3.09381238			-5.57738632			-8.59147409			-0.03863957			-6.17132738			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.3			ar_antagonism(p)			Tox21_302072@EPA_B


			Tox21_302072			antagonist2			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_1			EPA_B			2			43			Acros			4			4			0 0 0 0 0 0 0 0 0 0 0 0 0 0			-4.77			0.4			7			-6.89			0.43			0.26			13.89			0			0			3.28			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.391902			-4.042441						-4.88367779			-1.93531094			-8.73820656			-9.09382586			-12.40814763			-5.36962618			-0.02617186			-2.40710091			-5.15253448			-1.1221679			-2.54729878			-4.80359722			5.41016241			0.49008161						0			0			0			0			0			0			0			0			0			0			0			0			0			0						inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.1			ar_antagonism(f)			Tox21_302072@EPA_B


			Tox21_302072			antagonist3			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_2			EPA_B			1			44			Acros			4			4			0 0 0 0 0 0 0 0 0 0 0 0 0 0 0			-8.82			4.95			-2.18			19			0.45			0.22			-21.18			-177.36			-8.66			-20.49			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			14.55343725			-1.54647538			1.06053375			-7.41185116			8.05934827			-1.74634715			0.73178637			-9.23758108			-1.89213289			0.7355174			-1.93876057			-11.40110336			-1.57373423			-5.41329284			1.27672499			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.2			ar_antagonism(f)			Tox21_302072@EPA_B


			Tox21_302072			antagonist1			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_3			EPA_B			1			43			Acros			4			4																											0			0			0			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			-0.45602328			-0.58283352			1.19471924			0.752551			-5.97542778			16.71662483			4.28522097			-9.14546416			4.88017756			-0.4913405			1.42725687			-0.26737014			-0.06384657			2.22639514			1.2625738			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.3			ar_antagonism(f)			Tox21_302072@EPA_B


			Tox21_302072			ratio			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_1			EPA_B			2			43			Acros			4			4																											0			0			0			0						-9.015473			-8.665546			-8.316053			-7.966576			-7.617983			-7.267606			-6.917215			-6.568636			-6.219683			-5.869666			-5.519993			-5.17134			-4.821023			-4.47237			-4.122629			-1.88825788			1.78113484			-0.87125176			0.63551757			-0.55077448			0.80391364			0			0.9920479			-0.59062833			1.1478385			0.03501017			0.19820296			-1.36786094			0.60488864			0.05913439			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.1			er_agonism(p)			Tox21_302072@EPA_B


			Tox21_302072			ratio			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_2			EPA_B			1			44			Acros			4			4																											0			0			0			0						-9.015473			-8.665546			-8.316053			-7.966576			-7.617983			-7.267606			-6.917215			-6.568636			-6.219683			-5.869666			-5.519993			-5.17134			-4.821023			-4.47237			-4.122629			1.53560259			1.23459637			0.50522521			0.46384601			0			0.83242651			1.73693149			0.87183363			1.20147554			1.1980903			0.41530528			1.20051979			2.16032206			1.27523804			0.77663988			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.2			er_agonism(p)			Tox21_302072@EPA_B


			Tox21_302072			ratio			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_3			EPA_B			1			43			Acros			4			4																											0			0			0			0						-9.015473			-8.665546			-8.316053			-7.966576			-7.617983			-7.267606			-6.917215			-6.568636			-6.219683			-5.869666			-5.519993			-5.17134			-4.821023			-4.47237			-4.122629			1.03303549			0.57887277			0.70029474			0.58419809			0.57787802			1.29068705			-0.74112567			1.08742184			1.26426697			1.221868			0.69101195			1.10427454			0.75390447			1.08427798			-0.04630672			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.3			er_agonism(p)			Tox21_302072@EPA_B


			Tox21_302072			set2			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_1			EPA_B			2			43			Acros			4			4																											0			0			0			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			-0.5894378			-0.47162666			-4.76359248			-2.07699236			-1.22666729			0.9631699			-2.66140002			-5.63916083			-4.52805345			-1.9010717			-2.82261261			-7.68648092			-5.75661962			-1.53006291			1.81139504			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.1			er_agonism(f)			Tox21_302072@EPA_B


			Tox21_302072			set3			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_2			EPA_B			1			44			Acros			4			4																											0			0			0			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			-2.0324578			-1.20778812			-1.03560056			-0.73981376			-0.48152529			-1.32054491			-3.47936637			-2.21145763			-3.90123505			6.8306192			-1.1322194			-1.23446056			-1.49448682			-3.03794814			0.78868765			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.2			er_agonism(f)			Tox21_302072@EPA_B


			Tox21_302072			set1			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_3			EPA_B			1			43			Acros			4			4			0 0 0 0 0 0 0 0 0 0 0 0 0 0 0			-4.67			1.71			-10			-1			0.35			0.32			-9			0			0			-1.2			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			-3.42414792			-4.1584024			-3.24872583			-8.9723727			2.06829829			-1.77584222			-2.45938006			6.52589484			0.68577662			4.0948654			-0.08335648			-5.36576999			-4.18143612			-7.63563357			-9.58649202			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.3			er_agonism(f)			Tox21_302072@EPA_B


			Tox21_302072			ratio			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_1			EPA_B			2			43			Acros			4			4																											0			0			0			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			-2.39546256			-0.17047392			-6.23028832			0.37761758			-1.95404244			0.96765203			-1.70124865			-2.47568953			-2.79380022			-4.5268916			-3.39788153			-0.38421236			-5.21729323			-0.50894763			1.16275681			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.1			er_antagonism(p)			Tox21_302072@EPA_B


			Tox21_302072			ratio			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_3			EPA_B			1			43			Acros			4			4			0 0 0 0 0 0 0 0 0 0 0 0 0 0 1			-4.67			1			-18.1			2			0.46			0.23			-20.1			0			0			-2.71			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			-0.54889322			0.23935069			-0.10434057			4.7828905			6.5722515			-3.67265446			0.14898554			12.90412716			-0.09079793			-3.0549541			-1.92692772			-2.01398472			-4.53016559			-11.74840247			-0.48262548			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.3			er_antagonism(p)			Tox21_302072@EPA_B


			Tox21_302072			antagonist2			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_1			EPA_B			2			43			Acros			4			4			0 0 0 0 0 0 0 0 0 0 0 0 0 0 0			-5.27			4.95			-3.42			1			0.32			0.35			-4.42			0			0			-1.11			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			3.01902314			-0.95088406			5.2305631			-0.7004888			4.66976111			0.55636254			-1.19034685			-1.05189345			0.03500835			0.4926755			3.46115306			-8.26826062			2.58243612			-3.48326021			-5.53140586			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.1			er_antagonism(f)			Tox21_302072@EPA_B


			Tox21_302072			antagonist3			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_2			EPA_B			1			44			Acros			4			4																											0			0			0			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			-2.71644448			-14.61610488			-4.05570637			-15.7374483			-3.79773645			-1.33514878			-11.44935777			0.75771569			-1.3712191			0.391787			-7.44698854			-0.43327271			-4.38646643			4.47587087			-6.78228508			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.2			er_antagonism(f)			Tox21_302072@EPA_B


			Tox21_302072			antagonist1			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_3			EPA_B			1			43			Acros			4			4																											0			0			0			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			0.23293678			-9.25886893			-9.41767558			-0.32573992			-24.24288195			-12.43899549			-15.38973232			-12.67559275			-4.36303904			0.5961793			-6.33624491			-10.17492688			-14.89792007			-0.25870933			1.07754108			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.3			er_antagonism(f)			Tox21_302072@EPA_B


			Tox21_302072			ratio_2			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_1			EPA_B			2			43			Acros			4			4																											0			0			0			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			-0.98123427			-0.67437334			-0.45823053			-0.29422773			3.81812978			-1.31224764			0.02854607			-0.3936763			-1.06311171			-0.9069236			0.17403586			-0.38442253			-2.20632872			-2.47069817			-1.03126487			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.1			gr_agonism			Tox21_302072@EPA_B


			Tox21_302072			ratio_3			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_2			EPA_B			1			44			Acros			4			4																											0			0			0			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			-2.46148811			-1.51275249			0.49820956			0.01417434			2.44477065			-0.11258092			2.98342928			-0.1326098			-0.50505051			-1.6670917			-0.05449341			-0.72749501			-2.14852546			-0.74716478			0.06544733			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.2			gr_agonism			Tox21_302072@EPA_B


			Tox21_302072			ratio_1			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_3			EPA_B			1			43			Acros			4			4																											0			0			0			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			0.02726641			0.28016716			-0.01599832			0.12422979			-0.27462613			-0.7869156			-0.03061381			-1.93134153			0			-0.2861015			0.42517755			-0.13696416			0.36047945			0.30617452			-1.10845839			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.3			gr_agonism			Tox21_302072@EPA_B


			Tox21_302072			ratio_2			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_1			EPA_B			2			43			Acros			4			4			0 0 0 0 0 0 0 0 0 0 0 0 0 0 0						0.2			0			15			0.57			0.12			-15			0			0			0			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			11.05787653			8.68845985			11.00873114			5.81178023			6.4382543			5.99477388			3.31339353			9.54720615			3.49680705			6.4893155			3.08068076			3.74225096			6.20675562			0.00913093			2.9023333			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.1			fxr_agonism			Tox21_302072@EPA_B			15			CARRY_OVER			4


			Tox21_302072			ratio_3			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_2			EPA_B			1			44			Acros			4			4																											0			0			0			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			-2.43481444			-5.24997502			-1.12686756			0.30588056			-2.60707327			-1.50775632			-0.53144168			-0.1336799			-3.12387832			-1.8762431			-2.8534634			0.39938653			-2.09287159			-1.65672631			-1.63043478			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.2			fxr_agonism			Tox21_302072@EPA_B			23			OK			0


			Tox21_302072			ratio_1			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_3			EPA_B			1			43			Acros			4			4																											0			0			0			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			-3.44525539			-3.11642732			-2.20665029			-2.00774534			-0.66666667			-1.2582297			-0.25634658			-0.08972952			-1.52796726			-1.8674053			0.23017055			0.81510082			0.07171543			-1.78980527			-2.74889617			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.3			fxr_agonism			Tox21_302072@EPA_B			7			OK			0


			Tox21_302072			ratio_2			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_1			EPA_B			2			43			Acros			4			4																											0			0			0			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			5.03209475			-0.84726012			-0.9202454			-15.63311675			9.60577855			0.06711828			-11.91829468			11.48433197			9.57138006			-2.8655625			9.27755979			-1.36674064			-1.63555616			-16.16219856			0.85815245			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.1			gr_antagonism			Tox21_302072@EPA_B


			Tox21_302072			ratio_3			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_2			EPA_B			1			44			Acros			4			4																											0			0			0			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			-1.3833295			-9.22374587			-3.46650999			-5.96280088			3.23284998			22.0638028			3.26203209			-4.02116402			-1.65952891			-6.0883621			-4.5755237			0.51580655			17.30219347			-7.60014318			0.34719489			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.2			gr_antagonism			Tox21_302072@EPA_B


			Tox21_302072			ratio_1			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_3			EPA_B			1			43			Acros			4			4			0 0 0 0 0 0 0 0 0 0 0 0 0 0 0			-4.82			4.95			-11.23			-1.5			0.89			0			-9.73			0			0			-1.38			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			0.34475644			-2.46145523			-4.33928838			-0.45309168			-0.82732853			-2.36907731			-2.43257536			-1.12502868			-2.0041645			-1.1509286			-1.82829889			-0.01134681			-6.13592974			-11.85622796			-10.5502042			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.3			gr_antagonism			Tox21_302072@EPA_B


			Tox21_302072			ratio_2			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_1			EPA_B			2			43			Acros			4			4																											0			0			0			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			-5.75837351			5.34210733			10.68907339			0.66396761			-5.64545412			-3.21528108			-8.02137278			0.56338513			1.18015858			-1.5219338			8.09342727			0.65229208			13.84300025			-0.97246792			7.08990881			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.1			fxr_antagonism			Tox21_302072@EPA_B			12			OK			0


			Tox21_302072			ratio_3			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_2			EPA_B			1			44			Acros			4			4																											0			0			0			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			4.77210443			0.23154333			9.93946856			6.12427814			6.79738537			6.49679303			4.8134134			0.36877207			5.21176417			11.3952068			9.12279142			13.27199748			6.18281773			7.4448781			9.12445555			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.2			fxr_antagonism			Tox21_302072@EPA_B			20			OK			0


			Tox21_302072			ratio_1			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_3			EPA_B			1			43			Acros			4			4																											0			0			0			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			-1.89532255			-1.71516341			-1.89940491			10.01504025			-3.50099904			-2.61660012			-7.31237411			-10.82388112			0			-0.4223686			0.70360598			1.83374083			-8.86566357			2.24059749			-3.43995711			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.3			fxr_antagonism			Tox21_302072@EPA_B			23			OK			0


			Tox21_302072			ratio_2			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_1			EPA_B			2			43			Acros			4			4																					1						0			0			0			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			3.5703553			-0.04256506			-3.68628451			1.35868451			-2.48240533			-0.05865903			1.05831461			0.16824395			-3.76406115			-0.2080732			1.74205816			0.38816527			0.24130654			0.90457203			0.46457527			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.1			pparg_agonism			Tox21_302072@EPA_B


			Tox21_302072			ratio_3			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_2			EPA_B			1			44			Acros			4			4																					1						0			0			0			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			-0.22223582			3.65855136			-4.10770589			-0.4782994			-2.57062164			-1.07910929			-0.84200724			4.10643312			0.22891543			-2.9083609			-1.23864242			1.28110918			-0.36799873			2.21946295			3.337058			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.2			pparg_agonism			Tox21_302072@EPA_B


			Tox21_302072			ratio_1			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_3			EPA_B			1			43			Acros			4			4																					1						0			0			0			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			1.58660987			-0.49134011			0.02688723			1.94541495			-3.80890019			2.06540739			-1.54361064			-3.31398134			-0.53943948			2.7092871			-4.32330755			-1.83702951			-4.23582244			-1.95285067			0.72555406			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.3			pparg_agonism			Tox21_302072@EPA_B


			Tox21_302072			ratio_2			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_1			EPA_B			2			43			Acros			4			4																											0			0			0			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			-4.98300981			6.83403785			-2.75370704			-15.00240294			2.9308925			0.10828234			0.37044784			-6.5775657			2.17880504			-0.6685724			2.59335946			-1.36305556			2.77783954			3.3803309			-3.39173977			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.1			pparg_antagonism			Tox21_302072@EPA_B			12			OK			0


			Tox21_302072			ratio_3			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_2			EPA_B			1			44			Acros			4			4			0 0 0 0 0 0 0 0 0 0 0 0 0 0 0						4.09			8			-0.18			0.33			0.34			8.18			0			0			0			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			2.33896585			4.1993508			-4.4927105			-5.04477612			0.78050871			1.99292832			-0.45060059			-0.24982347			1.75310651			1.3411937			2.57423422			-8.06358382			1.6175621			4.61446859			7.72741101			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.2			pparg_antagonism			Tox21_302072@EPA_B			23			OK			0


			Tox21_302072			ratio_1			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_3			EPA_B			1			43			Acros			4			4																											0			0			0			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			-12.91132881			-4.68554247			-0.69885523			-12.15780998			-8.63269284			4.48598131			-1.26248976			4.93254321			-3.52025584			-5.3594434			3.02779779			-12.23335903			-4.35947394			4.68688285			2.73972603			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.3			pparg_antagonism			Tox21_302072@EPA_B			4			OK			0


			Tox21_302072			ratio_2			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_1			EPA_B			2			43			Acros			4			4																											0			0			0			-2.2			-4.19			-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			9.46077278			1.47485493			-0.65425264			-7.82226579			4.1298333			2.69440057			-0.84368409			2.34434081			1.45648802			1.8392501			2.87035675			1.03867326			0.87224374			3.25599707			0.3862069			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.1			ppard_agonism			Tox21_302072@EPA_B			15			OK			0


			Tox21_302072			ratio_3			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_2			EPA_B			1			44			Acros			4			4			0 0 0 0 0 0 0 0 0 0 0 0 0 0 1						3.13			2			-3.75			0.43			0.26			5.75			0			0			0			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			-0.7013573			-6.04306074			-4.55211432			0.01946283			0.73198198			4.32076632			1.11755944			3.49035422			0.46521463			5.1982207			5.0938119			2.15007072			-4.6401502			0.35686058			-0.72666195			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.2			ppard_agonism			Tox21_302072@EPA_B			23			OK			0


			Tox21_302072			ratio_1			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_3			EPA_B			1			43			Acros			4			4																											0			0			0			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			0.33619724			-3.45585195			-0.48291233			1.48804661			6.14187401			-13.87996407			-0.09168268			3.70909079			0.2851711			2.2691599			-1.92759022			9.9721464			-0.21676301			7.75527873			2.88719656			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.3			ppard_agonism			Tox21_302072@EPA_B			7			OK			0


			Tox21_302072			ratio_2			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_1			EPA_B			2			43			Acros			4			4																											0			0			0			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			-6.95385139			-2.94822518			2.87860936			-12.20702435			-6.99744926			-13.92137361			3.48385904			-0.9593678			-10.8470667			1.3613498			-8.74549028			-6.59008464			-5.01298322			3.7501584			-2.03045685			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.1			ppard_antagonism			Tox21_302072@EPA_B			15			OK			0


			Tox21_302072			ratio_3			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_2			EPA_B			1			44			Acros			4			4																											0			0			0			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			3.16119299			-7.12623021			-6.66000666			2.47242089			-8.86344188			-4.66500286			-6.46565123			-3.3803553			-14.316848			-2.919708			2.93998402			0.74321945			-0.54163446			-0.06385696			-0.88227433			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.2			ppard_antagonism			Tox21_302072@EPA_B			23			OK			0


			Tox21_302072			ratio_1			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_3			EPA_B			1			43			Acros			4			4																											0			0			0			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			-3.03526443			-2.22637505			-9.92507466			-5.63556669			-5.73801701			0.39664083			-3.63353391			4.19360065			-2.43775162			-8.5049985			-3.37286654			-2.51873187			-6.65222479			-7.38542697			-6.8898404			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.3			ppard_antagonism			Tox21_302072@EPA_B			7			OK			0


			Tox21_302072			set2			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_1			EPA_B			2			43			Acros			4			4																											0			0			0			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			-1.18174285			-0.15118845			-0.89617189			-1.11884469			-1.15676097			-0.32428557			-1.53838436			-3.90133513			-1.05483132			-1.4333031			0.10083432			-0.80752487			0.79383468			0.78653447			-0.63256551			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.1			tr_agonism			Tox21_302072@EPA_B


			Tox21_302072			set3			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_2			EPA_B			1			44			Acros			4			4																											0			0			0			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			-0.97175817			0.48569051			-0.75779912			-0.79947605			-0.90362372			-0.40612612			-1.56807352			-0.32257287			-0.176391			0.4264101			-0.72221146			-1.31872767			-0.13760588			-0.51301169			0.61698954			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.2			tr_agonism			Tox21_302072@EPA_B


			Tox21_302072			set1			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_3			EPA_B			1			43			Acros			4			4																											0			0			0			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			-1.95514931			-2.40648907			-2.64198924			-2.7465042			-2.31563405			-2.54153635			-2.67732961			-0.58064586			-3.6538804			-2.39339			-4.39146565			-2.77110602			-2.71818304			-1.57787698			-2.16577658			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.3			tr_agonism			Tox21_302072@EPA_B


			Tox21_302072			antagonist2			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_1			EPA_B			2			43			Acros			4			4			0 0 0 0 0 0 0 0 0 0 0 0 0 0 0			-4.12			4.95			18			-3.79			0.49			0.19			21.79			0			0			0.62			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			2.9410874			-0.03529338			-4.40306162			-9.31853397			-3.35635242			-4.22124561			-4.71508098			-2.90897677			-0.59209096			-0.6780353			-3.34916997			-2.91112845			-3.04328177			-16.07700126			14.65070036			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.1			tr_antagonism			Tox21_302072@EPA_B


			Tox21_302072			antagonist3			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_2			EPA_B			1			44			Acros			4			4																											0			0			0			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			-0.79966187			0.1492548			-2.22012226			1.88206402			-2.36977169			-0.32896538			0.31998954			-0.26276047			0			0.098485			-0.16550367			-8.47666651			3.58994322			0.85636781			0.01922847			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.2			tr_antagonism			Tox21_302072@EPA_B


			Tox21_302072			antagonist1			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_3			EPA_B			1			43			Acros			4			4																											0			0			0			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			-3.34512639			-2.56130762			-0.07364178			3.48796999			6.1267558			-4.12533524			2.16252485			-5.81520311			-7.36319841			-5.0210387			-4.46019442			-0.05618715			-3.5265241			-0.93703801			5.04201002			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.3			tr_antagonism			Tox21_302072@EPA_B


			Tox21_302072			antagonist3			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_2			EPA_B			1			44			Acros			4			4																											0			0			0			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			-8.91926032			-2.78033332			-1.30326856			-4.56161584			14.7461504			-1.82048934			-13.18605511			-0.32231082			-5.65691738			-2.2519134			-3.16405207			-6.77302359			-2.21214426			-2.71231333			1.14707448			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.2			aromatase_antagonism			Tox21_302072@EPA_B


			Tox21_302072			antagonist1			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_3			EPA_B			1			43			Acros			4			4																											0			0			0			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			10.99630776			-21.91206831			10.44209884			4.66008144			4.87189607			0.23216803			9.09184349			-12.89049978			-10.47395841			3.2294052			0.2473017			-18.49138205			-8.8019614			-10.56786843			-1.56300717			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			luc.3			aromatase_antagonism			Tox21_302072@EPA_B


			Tox21_302072			ratio			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_2			EPA_B			1			44			Acros			4			4																											0			0			0			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			23.30892992			11.32337574			2.70690528			33.49233107			6.49276528			5.85865071			11.38197123			16.018643			2.89379097			-2.362317			17.51782792			8.59463397			15.55607311			12.14313241			8.64466307			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.2			mitotox			Tox21_302072@EPA_B


			Tox21_302072			ratio			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_3			EPA_B			1			43			Acros			-3			-3			1 0 0 0 0 0 0 0 1 1 1 1 1 1 1			-6.62			4.95			-38.53			1.29			0.59			0.39			-39.82			-139.47			-6.63			-21.04			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			25.6453699			-12.82557767			-3.09011588			2.82236038			-1.23629158			22.14379861			-1.7384038			-32.1116433			-2.04283924			20.4066297			0.40211203			12.27543376			20.09897514			10.8771972			-18.7382369			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.3			mitotox			Tox21_302072@EPA_B


			Tox21_302072			ratio_2			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_1			EPA_B			2			43			Acros			4			4			0 0 0 0 0 0 0 0 0 0 0 0 0 0						4.95			-8.51			-1.5			0.49			0.21			-7.01			0			0			0			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.391902			-4.042441						-4.67019258			-0.12373872			-5.93903368			-5.44872885			-4.24760843			0.14204545			1.98339344			0.35646085			2.48337918			-0.5202508			-12.09209195			-4.03828834			-8.4396781			-9.10821562						0			0			0			0			0			0			0			0			0			0			0			0			0			0						inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.1			nrf2/are			Tox21_302072@EPA_B			15			OK


			Tox21_302072			ratio_3			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_2			EPA_B			1			44			Acros			4			4			0 0 0 0 0 0 0 0 0 0 0 0 0 0 0						4.95			-11.08			0			0.4			0.27			-11.08			0			0			0			0						-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			-1.11837187			-7.23966972			-1.27994694			0			1.93855157			9.05876715			7.04447901			-0.30834614			-0.10567101			-8.2745376			-0.19070306			-1.96102167			0.12597463			-10.43952264			-10.47963941			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.2			nrf2/are			Tox21_302072@EPA_B			23			OK


			Tox21_302072			ratio_1			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_3			EPA_B			1			43			Acros			4			4			0 0 0 0 0 0 0 0 0 0 0 0 0 0 0						0.5			-17.09			-1			0.49			0.19			-16.09			0			0			0			-2.09			-4.11			-8.935168			-8.585695			-8.236273			-7.886725			-7.537303			-7.187822			-6.838333			-6.488785			-6.139363			-5.789949			-5.440333			-5.090872			-4.741363			-4.391902			-4.042441			-0.11074324			0.20095655			-1.92525825			-5.32550873			-2.34526901			-3.0658531			0.79446237			1.08876686			-1.03181427			-8.0350178			-3.42922066			-9.35831473			-9.59112949			-1.90164117			-14.24435008			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.3			nrf2/are			Tox21_302072@EPA_B			7			OK


			Tox21_302072			ratio_2			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_1			EPA_B			2			43			Acros			4			4																											0			0			0			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			0.39135241			-0.22381494			1.28129025			0.46975421			1.67222238			1.79877475			0.91068795			0.23337052			0.83366469			1.9162749			0.32586206			0.67191616			0.4401396			2.13971274			-0.33993439			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.1			hse			Tox21_302072@EPA_B			15			OK			0


			Tox21_302072			ratio_3			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_2			EPA_B			1			44			Acros			4			4																											0			0			0			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			-1.35460729			-3.7642591			-4.46399336			-1.10924119			-1.03657337			-2.24611607			-2.00781017			-1.63629257			-0.73948957			-2.7893692			-1.15523843			-1.30110174			-3.17605275			-2.62074577			-2.89518709			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.2			hse			Tox21_302072@EPA_B			23			OK			0


			Tox21_302072			ratio_1			4-Chlorobenzenesulfonic acid			NCGC00255723-01			EPA_B_3			EPA_B			1			43			Acros			4			4																											0			0			0			0						-9.015428			-8.665949			-8.316413			-7.966979			-7.617443			-7.268009			-6.918653			-6.568958			-6.219539			-5.869988			-5.520569			-5.171082			-4.821599			-4.472112			-4.122629			-0.78764212			-1.04403963			-0.33505155			-0.30194779			-0.55903337			-0.97446367			-0.27782256			0			-0.35422343			0			-0.05460005			-0.48192469			1.10326419			-0.27889681			1.42098006			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			inactive			98-66-8			4-Chlorobenzenesulfonic acid			v3a_Tox21_302072			gsid_44473			ratio.3			hse			Tox21_302072@EPA_B			7			OK			0
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Division of the National Toxicology Program National Institute of Environmental Health Sciences Mail Code K2-17
 P.O. Box 12233 Research Triangle Park, NC  27709 tel.  919-541-4482 fax. 919-541-0295
email:  tice@niehs.nih.gov<mailto:tice@niehs.nih.gov>


From: <Solomon>, "Gina@EPA" <Gina.Solomon@calepa.ca.gov<mailto:Gina.Solomon@calepa.ca.gov>>
Date: Wednesday, January 7, 2015 6:29 PM
To: Ray Tice <tice@niehs.nih.gov<mailto:tice@niehs.nih.gov>>
Subject: Tox21 Phase II chemical data request


Hi Ray,
Happy new year, and I hope you're doing well!
A situation has come up in California regarding a chemical, p-chlorobenzene sulfonic acid (p-CBSA) [CAS RN 98-
66-8].
It appears that this chemical has been tested in Tox21 Phase II, but I'm having trouble locating the results. I have
 heard 3rd hand that the screens were all 'negative'.
Do you have any additional information that you could send me? I'm interested in any info we can get on this
 chemical, since there are very few standard toxicology assays.
Thanks for your help with this!
Best wishes
-Gina


Gina M. Solomon, M.D., M.P.H.
Deputy Secretary for Science and Health
Office of the Secretary
California Environmental Protection Agency
1001 I Street, Box 2815
Sacramento, CA 95812
Sacramento phone (M, Tu, Th): 916-324-8735 Oakland phone (Wed, Fri): 510-622-3155 Cell - 916-541-7661
Fax: 916-319-7708
gsolomon@calepa.ca.gov<mailto:gsolomon@calepa.ca.gov>
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From: Lyons, John
To: Stralka, Daniel
Cc: Wetmore, Cynthia; Barton, Dana
Subject: FW: pCBSA
Date: Tuesday, March 03, 2015 12:55:00 PM


 
 
From: Scozzafava, MichaelE 
Sent: Tuesday, March 03, 2015 11:45 AM
To: Lyons, John
Subject: pCBSA
 
John,
 
I spoke to ORD Cincinnati and they agreed to provide a quick evaluation of the Cal number.  When
 you’re ready, you should submit a formal request through the Superfund Health Risk Technical
 Support Center at 513 569 7300.  Let them know that this is a time-sensitive request and that
 Annette Gatchette is aware.  Also be as specific as possible as to what you would like them to
 review. 
 
Separately, send me the document when you receive it from California.  I will forward directly to
 Annette to get the ball rolling.   Some of my staff have also expressed interest in reviewing.
 
Thanks and give me a ring if you have any questions/concerns.
 
Mike
 
Michael Scozzafava, Chief
Science Policy Branch
OSRTI, OSWER
p: 703-603-8833
cell: 202-407-2555
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From: Mayer, Kevin
To: Stralka, Daniel
Subject: FW: para-chlorobenzene sulfonic acid
Date: Tuesday, January 27, 2015 3:26:44 PM


 
 
Kevin Mayer
U.S. Environmental Protection Agency
Region 9, SFD-7-2
75 Hawthorne Street
San Francisco, CA 94105-3901
(415) 972-3176
mayer.kevin@epa.gov
 


From: Lyons, John 
Sent: Tuesday, January 27, 2015 12:18 PM
To: Barton, Dana; Wetmore, Cynthia; Jolish, Taly; Mayer, Kevin
Subject: FW: para-chlorobenzene sulfonic acid
 
FYI
 
John Lyons
Acting Assistant Director
Site Cleanup Branch
Superfund Division, Region 9
(415) 972-3889
 
 
 
From: Solomon, Gina@EPA [mailto:Gina.Solomon@calepa.ca.gov] 
Sent: Tuesday, January 27, 2015 11:30 AM
To: Lim, Lori@OEHHA; Sutherland-Ashley, Katherine@OEHHA; Miguelino, Eric@Waterboards;
 Neuwirth, Efrem@DTSC
Cc: Ting, David@OEHHA; Elaine.Khan@oehha.ca.gov; Zeise, Lauren@OEHHA; Polisini, Jim@DTSC;
 Scandura, John@DTSC; Larsen, Karen@Waterboards; Lyons, John; Petersen, Brian@EPA
Subject: para-chlorobenzene sulfonic acid
 
Hi all,
I want to thank OEHHA for taking on the task of developing a Public Health Protective Concentration
 for pCBSA within the next few weeks. This will be very helpful as we move forward with critical
 decisions at the Montrose site.
This email is intended to serve as an introduction among the toxicologists who are involved across
 various departments and agencies:
 
--Lori Lim is the toxicologist contact within OEHHA
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--Efrem Neuwirth is the toxicologist at DTSC who did a very recent literature and data review
--Eric Miguelino is the research scientist at the Division of Drinking Water who will be reviewing the
 draft from OEHHA
 
I don’t have the contact info for the US EPA toxicologists who are also reviewing this chemical and
 who will be making recommendations for additional toxicology testing. John – can you connect us
 with your toxicologists?
 
I think it might be helpful to have one conference call to discuss the context and task, since I want to
 be sure that we’re all on the same page.
My assistant, Brian, will be working to schedule a call for early next week, so stay tuned for queries
 about availability and a calendar invite!
Thanks all!
-Gina
 
 
Gina M. Solomon, M.D., M.P.H.
Deputy Secretary for Science and Health
Office of the Secretary
California Environmental Protection Agency
1001 I Street, Box 2815
Sacramento, CA 95812
Sacramento phone (direct): 916-324-5010
Oakland phone (direct): 510-622-3155
Mobile: 916-541-7661
Fax: 916-319-7708
gina.solomon@calepa.ca.gov
 
Brian Petersen, Executive Assistant
Phone: (916) 324-2568
Brian.Petersen@calepa.ca.gov
 
 
 
 



mailto:gina.solomon@calepa.ca.gov

mailto:Brian.Petersen@calepa.ca.gov






From: Jacklyn Toms on behalf of SUPERFUND STSC
To: Stralka, Daniel; Scozzafava, MichaelE
Cc: Heing, Dan; Toms, Jacklyn; Shannon, Teresa; Kaiser, Jonathan; Gatchett, Annette
Subject: Fw: CalEPA pCBSA Health Goal Document Review
Date: Thursday, April 30, 2015 9:45:15 AM
Attachments: CalEPA_pCBSA_Review_Response w cover letter.pdf


Dear Daniel and Michael,


Please see the attached response from STSC Hotline Director Phillip Kaiser in regards to your request for
 assistance evaluating a CalEPA document and health goal for p-chlorobenzene sulfonic acid. We hope
 the response fully addresses your request. Please let us know if you have any further questions.


Thank you for contacting the STSC.


Sincerely,
Jacki Toms
STSC
(See attached file: CalEPA_pCBSA_Review_Response w cover letter.pdf)
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Supported by Highlight Technologies, LLC, under 



U.S. Environmental Protection Agency Contract No. EP-C-13-007 



Superfund Technical Support Center 



National Center for Environmental Assessment 
U.S. Environmental Protection Agency 



26 West Martin Luther King Drive, MS-AG41 
Cincinnati, Ohio 45268 



 
 
 
 
Jay Zhao/Director, Phillip Kaiser/Hotline Director, Teresa Shannon/Administrator  
Hotline 513-569-7300, FAX 513-569-7159, E-Mail: Superfund_STSC@epa.gov 



 



 



April 29, 2015 



 



Daniel Stralka, Michael Scozzafava 



EPA/OSWER/OSRTI/ARD/SPB 



US EPA Region 9 



 



ASSISTANCE REQUESTED: Request for a technical review and comments on a CalEPA document 



related to a 4-chlorobenzene sulfonic acid (a DDT derivative) health 



goal.  



 



 



ENCLOSED INFORMATION: Attachment 1: pCBSA review_final.pdf 



 



If you have any questions regarding this transmission, please contact the STSC at (513) 569-7300. 



 



Attachments (1) 



 



cc: STSC files 
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Regarding your request concerning para-chlorobenzene sulfonic acid (p-CBSA), the STSC reviewed the 
OEHHA assessment for the chemical and has identified a number of issues that cause concern.  It is 
recognized that standard U.S. EPA human health assessment methodologies/procedure may differ slightly 
from the OEHHA, and it is appreciated that this chemical suffers from a poor hazard database.  However, if 
the STSC were to evaluate this OEHHA document based on our standard assessment approach, the STSC 
would conclude in general this OEHHA document is not reliable.  The primary issues are as follows: 



(1) The authors selected "body weight gain" in male rats as the critical effect.  Body weight gain did not 
change at the three lowest p-CBSA oral exposure doses but did decrease at the two highest 
doses.  However even at the highest dose the difference from control was 9%.  More importantly, 
there was only a 4% decrease in actual body weight in rats at the highest dose compared to control, 
which is not significant statistically or biologically.  Our standard minimal level of concern for body 
weight changes is a 10% decrease compared to control.  Second, on pg. 10 of the document the 
authors rightly indicated that the apparent decrease in body weight gain was attributable primarily to 
2 particularly stressed male rats.  This is concerning because food/water consumption in these 2 rats 
could be a confounding factor in the interpretation of body weight alterations for the entire dose 
group.  Based on the overall weight-of-evidence for the body weight endpoint, the STSC would not 
agree with selection of the critical effect proposed. 



(2) Again, it is recognized that health risk value derivation methodologies may differ across 
organizations, but another critical issue identified was in the application of uncertainty factors 
(UFs).  In the derivation of an acute acceptable daily dose (ADD), the authors of the OEHHA 
document applied a UFH of 30 and a UFD of 3.  The STSC does not currently apply uncertainty 
factors greater than 10 for an individual UF such as UFH so if derivation of an acute value were 
considered within our context, the STSC would apply a UFH of 10.  More concerning is the UFD of 
3.  Considering the complete lack of any useful developmental/reproductive studies in any species, a 
UFD of 10 is warranted.  Ironically, the composite UF of 1,000 proposed in the document, for an 
acute ADD, is consistent quantitatively should the STSC have derived such a value (e.g., acute 
duration reference dose); it is in the application of individual UFs that we differ. 



(3) It was quite concerning in moving from the derivation of an acute ADD to a chronic ADD that the 
uncertainty factor for database was not applied.  No rationale for this missing piece was 
provided.  The same database is in play so it is not logical to simply drop the UFD.  The composite 
uncertainty factor for chronic derivation should be 10,000 (UFA = 10; UFH = 10; UFS = 10; UFD = 
10).  Even if the authors maintain the non-standard numerical values for uncertainty factors on pg. 14 
(e.g., UFH = 30), they have to consider a duration extrapolation uncertainty factor. 
 



(4) It is understood that the "28-day" study is referred to as 28-day as a matter of 
preserving precedent/convention, but the authors of the OEHHA document  should consider calling 
this study by the actual number of exposure days, which was actually 31-32 days.  This is not terribly 
significant but it does help in identifying this study as a "subchronic" study based on EPA guidance 
(as opposed to 'short-term', which would be assigned to a 28-day study).    
 



It was noted and appreciated that the authors used benchmark dose methodology in identifying a POD 
(although the STSC categorically disagrees with the endpoint), and attempts at using (Q)SAR and high-
throughput screening data to inform their assessment.  NCEA has entered p-CBSA into an internal workflow 
for development of an assessment document, including application of a framework for identification of 
potential surrogate data.  It is anticipated that this product will be available for distribution in early fiscal year 
2016. 
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From: Mayer, Kevin
To: Stralka, Daniel; Wetmore, Cynthia
Subject: Fw: Michigan p-CBSA Additional Information
Date: Wednesday, November 26, 2014 4:58:24 PM


Some decent information on pCBSA.  Enjoy the holiday


From: MARTINEZ, YARISSA
Sent: Monday, October 20, 2014 10:54 AM
To: Wetmore, Cynthia; Barton, Dana; DIAZ, ALEJANDRO; Mayer, Kevin
Subject: Michigan p-CBSA Additional Information
 
Team,
 
The community has been bringing up the Michigan Velsicol p-CBSA case… so here is a little
 information that I found.
Regulatory Info from State -https://www.michigan.gov/documents/deq/deq-rrd-p-
CBSAToxicAssessment_288412_7.pdf
2012 ROD for Velsicol Chemical Corporation -
 http://www.epa.gov/Region5/cleanup/velsicolmichigan/pdfs/velsicolmichigan-rod-ou1-
20120612.pdf  -
Highlights :
P 10 - In 2006, MDEQ established a drinking-water-based cleanup criterion of 7,300 ppb for pCBSA
under Part 201 of the Natural Resource and Environmental Protection Act of 1994. There is no
federal maximum contaminant level for pCBSA.
P21 – PCBSA Contamination
____________________
Yarissa Martínez, P.E.
Superfund Division
US EPA Region IX, Southern CA Office
600 Wilshire Blvd.
Suite 1460
Los Angeles, CA 90017
213.244.1806 Work


(213) 948-5543 Mobile -New number!
martinez.yarissa@epa.gov 


P  Please consider the environment before printing this e-mail
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From: Stralka, Daniel
To: Hiatt, Gerald; Serda, Sophia; Wilson, Patrick; Macler, Bruce
Bcc: Mayer, Kevin
Subject: OEHHA drinking water PHG
Date: Wednesday, March 04, 2015 3:13:00 PM
Attachments: p-CBSA tox comparison.docx


FYI Don’t know how well you are aware of this but it has come up with the p-CBSA and perchlorate. 
 Seems that OEHHA is using as a default  intraspecies variability of 30 based on the2008 OEHHA non-
cancer guidelines as opposed to our 10.  Also, for water consumption, they are defaulting to the 0-6
 month child consumption scenario, again cited in the 2008 Technical Support Doc. Using a derived
 water ingestion rate of 0.237 L/kg-day.  Our RSL’s use the 0-9 year exposure with 0.78 L/day or
 0.052 L/kg-day for non-cancer.
 
Daniel Stralka, PhD
Regional Toxicologist
U.S. Environmental Protection Agency
Region 9,  SFD-8-4
75 Hawthorne Street
San Francisco, CA 94105-3901
(415) 972-3048
stralka.daniel@epa.gov
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P-CBSA tox evaluation:  no carcinogenic information only evaluating non-cancer.


Source		EPA PPRTV 2009	OEHHA1994		pRSL2015		OEHHA2015


Study					1985 28day 					1985 28day


Effect			NOEL			NOEL		BMDL1sd weight gain


Value		none			1000 mg/kg-day	1000 mg/kg-day	800 mg/kg-day





UF					1000			1000			1000


					10x interspecies				10x


					10x intraspecies					30x


[bookmark: _GoBack]					10x subchronic to chronic			3x data base


Oral RfD				1 mg/kg-day		1 mg/kg-day		0.8 mg/kg-day





Scenario				child-adult, 30 yrs	child, 0-9 yrs		child, 0-6month


					2L/day, 70 Kg		0.78 L/day, 15 Kg	


					0.028 L/kg-day		0.052 L/kg-day		0.237 L/kg-day


Health goal 	none			25-35 ppm		20 ppm			3 ppm


drinking water







From: Barton, Dana
To: Mayer, Kevin; Stralka, Daniel
Cc: Jolish, Taly
Subject: RE: CBSA toxicity documents for Montrose
Date: Tuesday, December 16, 2014 3:52:12 PM


I finally got my tongue to say p-CBSA but Okay!
 
Dana Barton
Section Chief, Superfund Division
U.S. Environmental Protection Agency
75 Hawthorne Street (SFD-7-2)
San Francisco, CA 94105
tel:  415.972.3087
 
 


From: Mayer, Kevin 
Sent: Tuesday, December 16, 2014 3:48 PM
To: Stralka, Daniel; Barton, Dana
Cc: Jolish, Taly
Subject: CBSA toxicity documents for Montrose
 
I had asked Marianna at the Records Center if she could help locate DTSC’s CBSA memorandum
 (April 21 1994) and OEHHA’s assessment (January 31, 1997).   No luck. 
 
These were the two documents in the Regional Water Quality Control Board’s recommendation for
 the 25 mg/L standard at Montrose (March 3, 1997).
 
By the way, the ortho-, meta-, para- designations are cumbersome and outdated terminologies.  It is
 not at all helpful in identifying this contaminant since there is no o-CBSA or m-CBSA.  Also, I keep
 hearing “PCB sa” which is needlessly confusing and alarming.  The only reason I can think of to
 continue “p-CBSA” is for comparison with the record, which is not a major problem for this project.
 
I recommend that we begin using CBSA in future communication.
 
Kevin Mayer
U.S. Environmental Protection Agency
Region 9, SFD-7-2
75 Hawthorne Street
San Francisco, CA 94105-3901
(415) 972-3176
mayer.kevin@epa.gov
 


From: Tubman, Marianna 
Sent: Tuesday, December 16, 2014 12:32 PM
To: Mayer, Kevin
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Subject: p-CBSA documents for Montrose
 
Kevin, I tried numerous searches and these documents did not come up in SDMS.  There is no easy
 way to check unindexed holdings at this time as we cannot use the Holdings Database today.
 
Marianna Tubman
Indexer / Assistant AR coordinator & CircDesk
Superfund Records Center
EPA Region 9, San Francisco CA
Managed by Toeroek-Herndon JV
415-820-4718
 








From: Stralka, Daniel
To: Kaiser, Jonathan
Subject: RE: Cal EPA pCBSA Public Health Concentration
Date: Wednesday, March 11, 2015 12:27:00 PM


Hi Phillip,
Since the time table is so long for an updated PPRTV, there is no new data since the previous 2009
 review we did, start both.  We need the Cal review by the end of the month as this may be going
 into a ROD amendment.  Can you do that?
Dan


From: Kaiser, Jonathan 
Sent: Wednesday, March 11, 2015 11:20 AM
To: Stralka, Daniel
Cc: Shannon, Teresa; Gatchett, Annette; Zhao, Jay
Subject: Cal EPA pCBSA Public Health Concentration
 
Hi Daniel,
 
I’m Phillip Kaiser, the Hotline Director for the STSC. Teresa Shannon forwarded me your previous
 email regarding pCBSA and I just wanted to get some clarification. Would you like us to review the
 available literature search for pCBSA and determine the feasibility of completing an updated PPRTV
 assessment or would you like us to complete a formal review of the CalEPA document that you sent
 to Teresa? Please note that the completion of an updated PPRTV assessment for pCBSA will require
 an estimated 9-12 month timetable, as the assessment will have to go through the standard review
 and clearance processes.
 
Thanks,
Phillip
 
J. Phillip Kaiser, PhD, DABT
Toxicologist
U.S. Environmental Protection Agency
Office of Research and Development
National Center for Environmental Assessment (NCEA)
26 W. Martin Luther King Dr. (MS A-110)
Cincinnati, OH 45268
(513) 487-2143 (Phone)
(513) 487-2542 (Fax)
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From: Chavira, Raymond
To: Stralka, Daniel
Subject: RE: Cal OEHHA non cancer
Date: Monday, March 23, 2015 4:20:05 PM
Attachments: Michigan 2006 -p-CBSAToxicAssessmen.pdf


Not sure if you have this docment
 


From: Stralka, Daniel 
Sent: Friday, March 13, 2015 10:42 AM
To: Chavira, Raymond
Subject: Cal OEHHA non cancer
 
The OEHHA re evalaution of chlorbenzene used the update procedures, bench mark dose and not
 NOEAL, but resulted in the same PHG of 70 ppb.  Is that what was in the ROD?
There is no cancer value, our drinking water RSL is 78 ppb using the child scenario and Fed MCL is
 100 ppb, Cal MCL is still 70 ppb.
 
Daniel Stralka, PhD
Regional Toxicologist
U.S. Environmental Protection Agency
Region 9,  SFD-8-4
75 Hawthorne Street
San Francisco, CA 94105-3901
(415) 972-3048
stralka.daniel@epa.gov
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para-Chlorobenzenesulfonic acid (p-CBSA) is a byproduct of the manufacture of DDT.  
This chemical has been found at sites of environmental contamination where DDT 
manufacturing occurred or where wastes associated with the manufacture of DDT have 
been disposed.  Recently, it has been identified in municipal drinking water wells for the 
City of St. Louis, MI.  The source is the Velsicol Superfund site in St. Louis.  p-CBSA is 
extremely mobile in groundwater due to its high water solubility.  In addition, it is 
resistant to both degradation in water and adsorption to soil or sediment particles.    
 
Toxicity data for p-CBSA is very limited.  A published toxicity endpoint does not exist.  In 
1985, EPA requested the development of toxicity studies for this chemical.  The need 
was related to the RI/FS for the Stringfellow Superfund site in California.  In 1985 and 
1986, the following studies were commissioned by EPA.  Brief summaries of the results 
of those studies are included.   
 
Ames Salmonella Assay:  This assay detects mutations in Salmonella typhimurium 
bacteria.  p-CBSA was tested at 50, 167, 500, 1,667 and 5,000 mg/plate both with and 
without metabolic activation (Pharmakon Research International, Inc., 1985a).  Test 
results were negative in all five strains tested both with and without metabolic activation.   
 
L5178Y Mouse Lymphoma Assay:  This assay measures the ability of a chemical to 
induce forward mutations at the thymidine kinase (TK) locus in L5178Y mouse 
lymphoma cells.  p-CBSA was tested at five concentrations (50, 125, 250, 500, and 
1,000 mcg/ml) with and without metabolic activation (Pharmakon Research International, 
Inc., 1985b).  p-CBSA did not produce an increase in mutation frequency with or without 
metabolic activation at any of the doses administered. 
 
in vivo Bone Marrow Cytogenetics Assay:  This assay measures the ability of a test 
substance to induce chromosomal aberrations in the bone marrow of treated rats.  Male 
rats were administered a single dose of 2,000 mg/kg p-CBSA by oral gavage 
(Pharmakon Research International, Inc., 1985c).  Groups were sacrificed at 6, 12, and 
24 hours post-treatment.  No significant increases in the incidence of aberrations or in 
the number of cells with aberrations were observed in any of the test animals.   
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Teratogenicity Screening Assay:  This test evaluates the potential of chemicals to 
induce teratogenic effects (birth defects) in pregnant animals.  Pregnant female rats 
were administered high doses of p-CBSA on days 7 to 16 of pregnancy (Chernoff and 
Rosen, 1985).  The number of live births and the weight of newborn animals on days 
one and three post-birth are used as the screening effects for teratogenicity.  p-CBSA 
did not produce any dose-related teratogenic effects.   
  
28-Day Oral Toxicity Study in Rats:  Groups of ten female and ten male rats were 
administered p-CBSA via oral gavage at doses of 0, 10, 50, 500, 1,000 or 2,000 mg/kg 
body weight for 28 days (American Biogenics Corp., 1985).  Statistically significant 
reductions in the weights of the left adrenal gland were seen in the 500 mg/kg male dose 
group.  Since this effect was not seen at the higher dose groups, it was not considered 
to be toxicologically significant.  Noteworthy effects were seen in two of the high dose 
males which included slightly lower body weights and observations of salivation, gasping 
and irregular breathing.  Since it is not certain that these effects were related to 
treatment (one animal appeared to have been injured during dosing), the NOAEL for 
males was determined to be 1,000 mg/kg.  Since no effects were reported in females, 
the NOAEL for females is 2,000 mg/kg. 
 
Structural Analog:  A similar compound for which there are toxicity data is the 4-
chlorophenyl ester of 4-chlorbenzenfulfonate (chlorfenson).  In place of the hydrogen 
atom of the hydroxyl group, chlorfenson has an additional benzene ring with a single 
chlorine atom attached to it.  Chlorfenson is a registered pesticide, specifically a miticide.  
The database for chlorfenson is more complete and gives no indication that it is a 
carcinogen.  The oral rat LD50 is 2,000 mg/kg and a two year in-feed rat study reported 
a lowest observed effect level (LOEL; minimal effects) at 50 ppm (in feed; approximately 
equal to 3.5 mg/kg body weight).  The no observed effect level (NOEL) was 25 ppm 
(approximately equal to 1.8 mg/kg body weight).  These data suggest that the analog is 
significantly more toxic however, this is expected since it is less water soluble than p-
CBSA.   
 
Conclusions:  Based on the limited toxicity data available for p-CBSA, it does not 
appear to be highly toxic.  In addition, it is highly water soluble suggesting that it is not 
likely to be rapidly or extensively absorbed by the gastrointestinal tract; lipid soluble 
chemicals are typically absorbed to the greatest degree.  p-CBSA is also likely to be 
readily excreted in urine due to its high water solubility.  Although the animal bioassay 
was conducted for only 28 days, no clear treatment-related effects were observed.  The 
teratogenicity screen was negative as were the three mutagenicity studies.  Based on 
the negative mutagenicity studies, p-CBSA is not expected to be carcinogenic.   
 
Chlorobenzene, a related chemical, was tested by the National Toxicology Program in a 
gavage study in rats and mice (a standard two-year cancer bioassay); no excess tumor 
incidence was found.  The addition of a sulfate group to chlorobenzene (forming p-
CBSA) would likely decrease its toxicity by increasing its solubility and thereby hastening 
its excretion from the body.  Even the more toxic structural analog (chlorfenson) did not 
cause cancer in a two year rodent study (see previous section).   
 
Although p-CBSA was tested in a 28-day study in lieu of a subchronic or chronic study, 
the uncertainty factor (UF) typically used for subchronic data was considered sufficient 
for this chemical.  It is not expected that p-CBSA would cause any significantly different 
effects in a subchronic study than it did in the 28-day study due to its high solubility in 
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water and minimal accumulation in the body; p-CBSA is not expected to be absorbed by 
the gastrointestinal system to any significant degree and is expected to be readily 
excreted in urine.   As a result, an UF of 1,000 is applied to the NOAEL to derive the 
reference dose (RfD) of 1 mg/kg-day.  The UF includes a 10-fold factor for each of the 
following:  interspecies variation; intraspecies variation; and extrapolation from a 
subchronic study to a chronic study.   
 
Groundwater Criteria:  The RfD noted above was incorporated into the generic drinking 
water criteria (DWC) algorithms for noncarcinogens to generate a residential DWC of 
7,300 ppb and an industrial DWC of 21,000 ppb.  Other groundwater criteria could not 
be developed due to insufficient data.   
 
Soil Criteria:  Soil criteria protective of residential and industrial/commercial drinking 
water are 1.5E+05 and 4.2E+5 ppb, respectively.  The soil direct contact criterion (DCC) 
for residential land use is 2.3E+8 ppb.  The industrial, commercial III, and commercial IV 
soil DCC are 7.3E+8, 1.0E+9, and 8.6E+8 ppb, respectively.  Csat and the inhalation-
based soil criteria could not be developed due to insufficient data for this hazardous 
substance. 
 
Other agency standards:  The California Environmental Protection Agency (Cal/EPA) 
and the United States Environmental Protection Agency (U.S. EPA) have derived 
acceptable daily intakes (ADI) for p-CBSA in drinking water.  The ADI of 35,000 ppb 
derived by the Cal/EPA is based on the same RfD as the Part 201 DWC.  The equation 
used to derive the Cal/EPA ADI includes the standard assumptions for human body 
weight and water ingestion but none of the others that are included in the Part 201 DWC 
equation.  The primary difference between the Cal/EPA ADI and the MDEQ Part 201 
DWC is due to the 20% relative source contribution factor (RSC) required by the Part 
201 rules.  The default RSC of 20% is required unless chemical-specific data are 
available which support a different value.  The U.S. EPA developed an ADI of 25,000 
ppb in 1986 based on the same 28-day rat study, however, EPA has not been able to 
provide details that would explain the difference between it and the Cal/EPA ADI.   
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From: Scozzafava, MichaelE
To: SUPERFUND STSC; Stralka, Daniel
Cc: Heing, Dan; Toms, Jacklyn; Shannon, Teresa; Kaiser, Jonathan; Gatchett, Annette
Subject: RE: CalEPA pCBSA Health Goal Document Review
Date: Thursday, April 30, 2015 12:23:40 PM


Thank you very much.  We greatly appreciate your excellent review.
 
 
Michael Scozzafava, Chief
Science Policy Branch
OSRTI, OSWER
p: 703-603-8833
cell: 202-407-2555
 
 
 


From: Jacklyn Toms [mailto:Toms.Jacklyn@epamail.epa.gov] On Behalf Of SUPERFUND STSC
Sent: Thursday, April 30, 2015 12:45 PM
To: Stralka, Daniel; Scozzafava, MichaelE
Cc: Heing, Dan; Toms, Jacklyn; Shannon, Teresa; Kaiser, Jonathan; Gatchett, Annette
Subject: Fw: CalEPA pCBSA Health Goal Document Review
 


Dear Daniel and Michael,


Please see the attached response from STSC Hotline Director Phillip Kaiser in regards to your request for
 assistance evaluating a CalEPA document and health goal for p-chlorobenzene sulfonic acid. We hope
 the response fully addresses your request. Please let us know if you have any further questions.


Thank you for contacting the STSC.


Sincerely,
Jacki Toms
STSC
(See attached file: CalEPA_pCBSA_Review_Response w cover letter.pdf)
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From: Wetmore, Cynthia
To: Barton, Dana; Lyons, John; Moore, Letitia; Jolish, Taly; Stralka, Daniel
Subject: RE: Nevada pCBSA
Date: Tuesday, January 06, 2015 1:28:41 PM
Attachments: image002.png


Gerry and I looked at the table, and Greg appears to be off by a factor of 10.  The table says pCBSA
 the residential drinking water standard is 3.65 x10+4 ug/L or 36,500 ppb.
 
 
 


Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division
75 Hawthorne Street, San Francisco, 94105
(415)972-3059
 


From: Barton, Dana 
Sent: Tuesday, January 06, 2015 1:04 PM
To: Wetmore, Cynthia; Lyons, John; Moore, Letitia; Jolish, Taly; Stralka, Daniel
Subject: FW: Nevada pCBSA
 
I left a voice mail for Greg Lovato this morning and received the following email responses.
 
Dana Barton
Section Chief, Superfund Division
U.S. Environmental Protection Agency
75 Hawthorne Street (SFD-7-2)
San Francisco, CA 94105
tel:  415.972.3087
 
 


From: James Dotchin [mailto:jdotchin@ndep.nv.gov] 
Sent: Tuesday, January 06, 2015 12:30 PM
To: Barton, Dana
Cc: Greg Lovato
Subject: RE: pCBSA
 
Dana,
For an easier review below are the numbers for CBSA.
 
p-chlorobenzene sulfonic acid’s BCL is 117 mg/kg and is based on the saturation limit so both
 the residential and industrial values are the same.  For drinking water, the BCL is 3,650 ug/L.
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JD
James (JD) Dotchin
Nevada Division of Environmental Protection
Supervisor Special Projects Branch
Bureau of Corrective Actions
2030 E. Flamingo Rd, Suite 230
Las Vegas, NV. 89119
Phone: 702-486-2850 Ext 235
Cell: 775-443-5290
Fax: 702-486-2863
 


From: James Dotchin 
Sent: Tuesday, January 06, 2015 12:28 PM
To: Barton, Dana (Barton.Dana@epa.gov)
Cc: Greg Lovato
Subject: RE: pCBSA
 
Dana,
It is good timing that you asked because I was digging in the files yesterday for the tox
 profiles for organic acids at the OSSM (Montrose is the M) site in Henderson and I found the
 attached.
This is also located on our website along with other tox profiles here
 http://ndep.nv.gov/bmi/technical.htm (about 3/4 of the way down)
   
The NDEP has Basic Comparison Levels (BCL’s) for this and a number of other analytes we
 have at the BMI site in Henderson NV. 
http://ndep.nv.gov/bmi/technical.htm (scroll down to the Risk Assessment and Toxicology
 section about half of the way down the page)
 
Please take a look and feel free to call me to discuss if you have any questions.  I have
 attached all of the relevant documents in this e-mail.
Thanks,
JD
 
James (JD) Dotchin
Nevada Division of Environmental Protection
Supervisor Special Projects Branch
Bureau of Corrective Actions
2030 E. Flamingo Rd, Suite 230
Las Vegas, NV. 89119
Phone: 702-486-2850 Ext 235
Cell: 775-443-5290
Fax: 702-486-2863
 


From: Greg Lovato 
Sent: Tuesday, January 06, 2015 10:49 AM
To: Barton, Dana (Barton.Dana@epa.gov)
Cc: James Dotchin
Subject: pCBSA
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Hi Dana,
 
I got your message and referred it to JD Dotchin in our Las Vegas office who is currently
 managing the Montrose project in Henderson.
 
JD should be getting in touch with you.
 
Thanks,
Greg
 
Greg Lovato
Deputy Administrator
NV Division of Environmental Protection
775-687-9373
 








From: Barton, Dana
To: James Dotchin
Cc: Wetmore, Cynthia; Stralka, Daniel
Subject: RE: pCBSA
Date: Tuesday, January 06, 2015 1:39:22 PM


Thank you, JD, for your quick reply.  I do have a follow-up question for you re:
 
For drinking water, the BCL is 3,650 ug/L. (or 3.65 ppm)
 
Because the memo in the material you referenced below indicates 37 ppm not 3.65 ppm (however,
 there is also a unit switch see in red below which is causing some confusion).
 


The toxicity database for pCBSA is also sparse. The Companies used the Michigan
 Department of
Environmental Quality (MDEQ, 2006) recommended oral RfD of 1 mg/kg-day for
 pCBSA. We
agree that this is a reasonable recommendation. MDEQ (2006) reviewed the available
 toxicity data
and, although limited, a NOAEL of 1,000 mg/kg was identified in a 28-day feeding study
 in male
rats. Because of the limited oral bioavailability of pCBSA and expected urinary
 excretion, it was
assumed that pCBSA sub-chronic toxicity would not be much different. MDEQ applied
 a 1,000 fold
uncertainty factor to derive the 1 mg/kg-day oral RfD. The corresponding
 groundwater screening
level is 37 mg/L. This groundwater value is higher than that recommended in a Record
 of Decision
(ROD) for Montrose Chemical and Del Amo Superfund Sites located in Los Angeles,
 California
(USEPA, 1999). According to the ROD, a provisional drinking water standard of 25 mg/L
 was used
for pCBSA. This is based on one sub-chronic non-cancer study in which the State of
 California
established a non-promulgated and provisional No Observed Adverse Effect Level
 (NOEL) of 1
mg/kg/day for pCBSA. This is the same value The Companies recommended based on
 the MDEQ
(2006) report. The ROD did not specify the exposure assumptions used in the
 derivation of the 25
mg/L provisional drinking water standard. When default exposure assumptions (i.e.,
 30 year



mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=F46447FF86E94ABAABCFAC1009EAAF67-DBARTON

mailto:jdotchin@ndep.nv.gov

mailto:Wetmore.Cynthia@epa.gov

mailto:Stralka.Daniel@epa.gov





exposure duration, 2 liters/day drinking water ingestion rate, and 70 kg body
 weight) are used with
the RfD of 1 mg/kg-day, the corresponding groundwater concentration is 37 ug/L
 Therefore, we
find the recommended groundwater screening level derived by the Companies to be
 adequate since
we were able to verify the calculation.


 
 
Do you have time to talk through the information with myself and staff members?  We are in
 discussions with the State of California about the reinjection standard for pCBSA of 25 ppm that was
 selected in our Record of Decision for the Montrose site.
 
Thank you!
Dana
 
 
Dana Barton
Section Chief, Superfund Division
U.S. Environmental Protection Agency
75 Hawthorne Street (SFD-7-2)
San Francisco, CA 94105
tel:  415.972.3087
 
 


From: James Dotchin [mailto:jdotchin@ndep.nv.gov] 
Sent: Tuesday, January 06, 2015 12:30 PM
To: Barton, Dana
Cc: Greg Lovato
Subject: RE: pCBSA
 
Dana,
For an easier review below are the numbers for CBSA.
 
p-chlorobenzene sulfonic acid’s BCL is 117 mg/kg and is based on the saturation limit so both the
 residential and industrial values are the same.  For drinking water, the BCL is 3,650 ug/L.
 
JD
James (JD) Dotchin
Nevada Division of Environmental Protection
Supervisor Special Projects Branch
Bureau of Corrective Actions
2030 E. Flamingo Rd, Suite 230
Las Vegas, NV. 89119
Phone: 702-486-2850 Ext 235
Cell: 775-443-5290







Fax: 702-486-2863
 


From: James Dotchin 
Sent: Tuesday, January 06, 2015 12:28 PM
To: Barton, Dana (Barton.Dana@epa.gov)
Cc: Greg Lovato
Subject: RE: pCBSA
 
Dana,
It is good timing that you asked because I was digging in the files yesterday for the tox profiles for
 organic acids at the OSSM (Montrose is the M) site in Henderson and I found the attached.
This is also located on our website along with other tox profiles here
 http://ndep.nv.gov/bmi/technical.htm (about 3/4 of the way down)
   
The NDEP has Basic Comparison Levels (BCL’s) for this and a number of other analytes we have at
 the BMI site in Henderson NV. 
http://ndep.nv.gov/bmi/technical.htm (scroll down to the Risk Assessment and Toxicology section
 about half of the way down the page)
 
Please take a look and feel free to call me to discuss if you have any questions.  I have attached all of
 the relevant documents in this e-mail.
Thanks,
JD
 
James (JD) Dotchin
Nevada Division of Environmental Protection
Supervisor Special Projects Branch
Bureau of Corrective Actions
2030 E. Flamingo Rd, Suite 230
Las Vegas, NV. 89119
Phone: 702-486-2850 Ext 235
Cell: 775-443-5290
Fax: 702-486-2863
 


From: Greg Lovato 
Sent: Tuesday, January 06, 2015 10:49 AM
To: Barton, Dana (Barton.Dana@epa.gov)
Cc: James Dotchin
Subject: pCBSA
 
Hi Dana,
 
I got your message and referred it to JD Dotchin in our Las Vegas office who is currently managing
 the Montrose project in Henderson.
 
JD should be getting in touch with you.
 
Thanks,
Greg



mailto:Barton.Dana@epa.gov

http://ndep.nv.gov/bmi/technical.htm

http://ndep.nv.gov/bmi/technical.htm

mailto:Barton.Dana@epa.gov





 
Greg Lovato
Deputy Administrator
NV Division of Environmental Protection
775-687-9373
 





